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PREFACE. 


The  British  stockowner  has,  in  the  improvement  of  the 
breeds  and  management  of  the  Domestic  Animals,  brought 
to  bear  on  his  &vonrite  pursuits  the  highest  talent  and  the 
most  indomitable  perseveranca  Our  agriculture  is  more 
distinguished  for  its  short-horns  than  its  wheat,  its  horses 
than  its  hay,  and  the  hunting  farmer,  the  prize-taking 
breeder,  the  enlightened  grazier  and  feeder,  are  as  character- 
istic of  Britain  as  our  House  of  Commons  and  a  free  presa 

lie  success  of  the  stockowner^  however,  has  been  more 
due  to  his  own  industry  and  practical  intelligence  than  to 
any  advice  or  assistiince  he  may  have  obtained  from  the 
current  works  on  veterinary  subjects,  which,  as  a  rule,  do 
not  embody  the  most  recent*  information,  and  are  far  below 
the  requisitions  of  the  ag& 

As  it  is  believed  that  scientific  truths  admit  of  being  set 
forth  in  plain  English,  and  as  both  the  agriculturists  and 
the  veterinarians  of  this  country  have  learnt,  and  are  learn- 
ing daily,  the  duties  of  scientific  men  in  discovering,  com- 
paring, and  balancing  facts,  and  deducing  general  principles, 
it  is  the  object  of  the  author  of  this  Treatise,  to  embodj^  m 
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PREFACE. 


one  work,  the  knowledge  possessed,  at  the  present  day,  on 
questions  relating  to  the  preservation  and  restoration  of  the 
health  of  our  domestic  animala. 

The  laws  of  health  require  to  be  known  before  ill-health 
or  disease  can  be  understood,  and  agriculturists  require  to 
know  more  of  disease  with  a  view  to  prevention,  than  with 
a  view  to  active  medical  treatment  It  is  this  circumstance 
which  will  induce  the  author  to  treat  fully  of  the  causes  of 
disease — their  method  of  action — the  phenomena  they  induce 
— and  the  methods  of  checking  the  latter.  In  this  Treatise 
the  functions  of  animals  are  considered  in  their  healthy  con- 
dition, with  the  circumstances  capable  of  disturbing  them, 
and  a  general  history  of  such  disturbances.  Thus  what  has 
to  be  said  of  disease  illustrates  and  demonstrates  all  that 
has  to  be  said  regarding  health. 

With  this  programme  clearly  before  him,  the  author  has 
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OUR   DOMESTIC   ANIMALS 


IN  HEALTH  AND  DISEASE. 


CHAPTER  I. 


DIGSSTION  AKD  FOOD. 


Introduction. — Selection  of  food. — Piehension  of  food. — Lips  of  hone. — 
llie  tongne  of  hone  and  ox, — Indoor  teeth. — Parrot  mouth. — Lampas. — 
Position  in  the  collection  of  food. — Lips  of  ox.— Pad  in  mouth  of  ox.— 
Snout  of  pig. — ^Pigs  the  town  scavengen  at  Naples. — Prehension  in  car- 
nlTorouB  •"''"■J" — A  troublesome  bone.  —Prehension  of  liquids. — Suction, 
— Pumping. — Aspiration. — Lapping. — Diseases  of  organs  of  prehension. 
— 'Big Head.' — ^Aphtha. — Inflammation  of  tongue. — Induration. — Sup- 
puration.— Uloen  of  tongue. — Paralysis  of  lips  and  tongue. — Abus^  of 
hits. — ^Nature  of  food:  its  proximate  principles. — Inoiganic  principles.— 
Hydrocarbons. — ^Albuminoid  constituents. — Mastication. — The  jaws. — 
The  teeth. — Ig"*™**^ — ^Dentine. — Cement. — ^Their  relative  hardness. — 
Teeth  of  Herbivoia,  age  detennined  by. — Dentition  in  ox ;  in  sheep ;  in 
hone. — ^Dentition  in  dog;  in  pig. — ]>eoeptions  practised. — 'Bishoping.' — 
*  Cardinak.'— <  Gypping.'—'  Puffing  the  Glym.' 

Amongst  the  most  important  questions  in  Social  Economy, 
are  those  which  refer  to  the  means  of  support  most  favour- 
able for  the  health  and  full  development  of  the  animals  sub- 
servient to  man's  will  and  wants.  The  management  of  stock 
resolves  itself,  in  a  great  measure,  into  the  simple  problem  of 
'how  to  feed.'  The  satisfactory  solution  of  such  a  problem 
can  only  be  arrived  st  with  a  perfect  knowledge  of  ttx^  a5\l- 

B 


.  ..V ,  lur  Dii.icM-k.  or  tlic  pi'j-. 

To  know  lli;l(     o;iI..    ;ili  1    1  l!riliM.>    ;i 

sutliciciii  to  Liuiilt'  tlirir  iisr,  and  to  ii 
cumstiinces  and  in  what  fonn  they  ai 
employed.     Moreover,  the  fact  that 
food  for  horse  or  ox  is  insufficient.* 
host  of  facts,  which,  with  the  light  of  i 
grouped  and  explained  so  as  to  establ 
and  these  may  prevent  future  generatioi 
throwing  away  time  and  money  in  su] 
Many  tables  of  the  nutritive  value  of  i 
been  drawn  up.     Analyses  are  being 
will  be  resorted  to  so  long  as  stock  ] 
must  progress  in  generalization  with  i 
the  accumidation  of  scattered  facts.     A 

*  A  suggestive  instance  of  the  many  circui 
in  speaking  of  the  nutritive  value  of  subsUmc 
WuraeL  Mr  Pringlc,  in  his  excellent  Treati 
says :  "  Dr  Voelcker  states  that  he  has  found  i 
worst  descrin^i'^"  ^r  -    • 
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modifiei  They  will  be  tested  by  experience,  and  new  gene^ 
ndizations  will  correct  and  replace  the  old.  A  more  accurate 
and  unprejudiced  judgment  will  be  formed  as  the  field  of 
observation  extends,  and  as  man's  reason  is  aided  by  valuable 
beacons  and  resting-places,  he  will  be  spared  much  useless 
labour  in  unravelling  hosts  of  morsels  of  information,  which, 
with  the  increase  in  the  number  of  authors  and  books,  will 
be  perfectly  unfathomable,  especially  to  the  practical  man. 

We  consider  that  on  the  vitally  important  subject, — the 
feeding  of  stock, — much  light  has  to  be  thrown  from  the 
physiological  aspect  We  must  know  how  animals  digest, 
what  they  digest,  and  what  proves  injurious  and  even  deadly. 
With  a  knowledge  of  the  nature  of  food,  the  nature  of  animals. 
Mid  the  nature  of  digestion,  valuable  rules  for  practice  can 
certainly  be  deduced. 

Selection  op  Food. — The  choice  of  food  is  controlled  by 
the  animal's  habits  and  appetite.  Herbivorous  quadrupeds 
graze  and  devour  with  relish  the  grasses,  bulbs,  and  grain 
suited  to  t^eir  systems,  whilst  the  camivora  seize  on  the  flesh 
of  herbivorous  animals,  and  manifest  a  special  aversion  for 
the  carcases  of  creatures  allied  to  them  in  their  habits.  The 
omnivorous  pig  devours  aU.  He  is  not  a  dirty  feeder,  as  some 
people  suppose,  but  a  universal  gourmand,  drinking  milk,  or 
greedily  swallowing  oatmeal  or  muscle, .  cabbage,  and  any 
kitchen  refuse.  Like  man,  any  omnivorous  animal  may  be 
restricted  to  a  vegetable  diet,  or  live  almost  exclusively  on 
flesh;  but  the  pig  is  certainly  more  fit  for  the  purposes  of 
human  consumption  when  rendered  somewhat  strictly  vege- 
tarian. 

An  artificial  mode  of  existence  forces  on  animals  predilec- 
tions which,  in  a  state  of  nature,  are  not  observed.  They  are 
essentially  moderate  in  their  desires;  but  take  a  horse  \iv\^ 
stable  life,  »nd  he  will  learn  bow  to  eat  that  which  he  wovAd. 
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when  at  liberty  refusa  He  also  becomes  a  glutton,  and  filb 
himself  to  repletion^  devotiring  fisur  more  than  when  free  in 
the  field,  and  besides  hay  and  oats  in  abundance,  picking  np 
his  litter,  and  being  always  ready  to  neigh  when  the  com 
bin  is  approached. 

The  exercise  connected  with  the  natural  collection  and 
selection  of  food  is  of  great  importance  to  health  in  herbivonL 
They  cannot  fast  long,  like  the  lion  or  dog;  they  cannot  rest 
in  a  state  of  torpor  and  Ustlessness  to  relieve  an  over-dis- 
tended alimentary  canal  They  sometimes  eat  and  kill  them- 
selves by  over-feeding,  when  man  heaps  before  them  enormoiis 
quantities  of  food,  but  that  is  under  circumstances  when  they 
cannot  rove,  and  pick  and  browse,  walk  and  chew,  watch 
and  swallow,  lie  and  ruminate,  travel  for  water,  and  live  as 
nature  destined  them 

However  trivial  such  considerations  may  appear  at  first 
sight,  they  clearly  point  to  the  rule  to  be  established,  that  if 
treated  artificially,  animals  must  be  managed  according  to 
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i  paunch.  The  fowl  crashes  beyond  the  crop;  the  ox  at 
leisare  returns  the  food  to  the  mouth,  to  be  re-masticated. 
The  horse  collects  and  at  once  thoroughly  grinds,  dis- 
solves, and  appropriates  food  to  the  system  in  regular  and 
npid  succession,  without  the  superadded  functions  of  the 
timid  animal,  wbo  would  seriously  suffer  firom  dyspepsia  by 


*  fig  L— A.  BnnMn.— B.  Eetieoliun. — C.  Omasmn  or  ManypliN  continuoiu  without 
teanatlon  with  the  Abraietnm  D.— L  (Eiopbagas.— O.  Ftnt  Group  of  Wftter-oells.— 
H.  flMOBd  Gitnip.— S.  Pylonu.— F.  I>aodeiiam.~(CoLiy). 


'bolting'  its  food.  Habit,  therefore,  materially  influences 
die  collection  of  food,  its  retention  and  appropriation  to  the 
wants  of  the  animal  The  system  of  reservoirs  for  alimentary 
matters  observed  in  all  ruminants  is  beautifully  exempli&ed 
in  the  BinmaJs  of  the  desert  for  the  supply  of  water.    T!\i^ 
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water-cells  sliowii  at  Fig.  1  are  unabsorbing  menibraiiuiis  sacs, 
which  prove  eminently  fit  for  the  reception  and  gradual 
rendering  to  the  system  of  the  water  which  is  so  scanty  in 
the  arid  sandy  plains  of  Africa. 

Prehension  of  Food. — According  to  the  mode  of  life  for 
which  an  animal  has  been  formed,  we  observe  a  VaiiMy  Jii 
the  arrangement  of  parts  destined  to  gather  food.  Man  grasps 
with  a  prehensile  hand,  and  so  distinctive  is  this  property, 
that  the  nearest  allied  animal — the  ape — ^is  distinguished  by 
the  imperfect  thumb  as  well  as  the  opposing  big  toe.  The 
latter  indicates  that  the  monkey  is  not  destined  for  the  same 
erect  posture  wliich  characterises  the  human  being,  and  the 
first  points  to  a  special  oflSce  to  be  performed  in  the  latter  by 
the  grasping  palm  and  fingers,  under  the  guidance  of  redson. 
The  primary  office  which  the  hand  instinctively  serves  in  the 
infant,  is  to  carry  food  to  the  mouth.  It  is  this  which  causes 
the  baby  to  clutch  the  breast,  and  to  approach  to  its  lips  any 
object  which  may  be  placed  in  its  little  hand.  Nature  pro- 
vides active  prehensile  organs  should  the  bulky  frame  of  an 
animal  prevent  the  ready  movements  of  the  head  or  trunk; 
thus  the  elephant,  having  to  pick  from  the  ground,  with  the 
disadvantage  of  a  huge  body,  a  short  neck,  and  enormous 
head,  acquires  a  moveable  proboscis  with  a  prehensfle  sucker. 
How  dext^ronsiv  he  irrasps  a  loaf,  and  tlirowB  it  between  his 
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I)h;ksti()X  and  foop. 

Kestrictiiig  our  observations  to  the  domestic  animals,  we 
find  the  prehension  of  food  is  eflfected  by  diflferent  organa 

In  the  dog  and  cat,  the  fore-limbs  indicate  to  a  certain 
extent  the  power  which  is  given  to  man  to  grasp  food  and 
carry  it  to  the  mouth.  The  stout  and  solid  limbs  of  heibivo- 
rous  quadrupeds  are,  however,  alone  destined  for  sappart  and 
progression,  and  a  long  neck,  and  peculiarly  shaped  head, 
favour  the  prehensile  organs,  whether  they  be  lips,  jaws^  teeth, 
or  tongue. 

The  organs  of  prehension  are  chiefly  composed  of  muscular 
tissue,  amongst  which,  &t  and  glandular  structure  are  inter- 
spersed, and  the  whole  covered  by  integument  or  mucous 
membrane.  Both  tongue  and  lips  are  thus  provided  with 
active  moving  power;  and,  we  notice,  in  the  lips  of  the  horse 
in  particular,  a  well-developed  orbicular,  or  circular  musde, 
composed  of  fibres,  which  form  a  complete  ring  within 
them;  and,  in  addition,  we  have  elevators  and  depressora 
The  muscle,  shown  in  the  preceding  Fig.  2 — {Niisaiis  longus 
labii  8uperioris)y  is  most  efficient  in  curling  and  elevating 
the  upper  lip  so  as  to  jgrasp  food.  There  is  one  on  each  side, 
and  the  two  join  at  the  point  of  the  nose,  to  form  the  broad 
tendinous  insertion  Y. 

The  tongue  ha.s  intiinsic   and  exttfi^Bic  muscles.      The 
_intringic  are  eapecially  destined  for  theOocal  movementa  of 
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of  afila  The  arrangement  of  these  eminences  is  characteristic 
in diflierent  animala  There  are  four  kinds:  those  that  are 
thraul-likey  <»:  fiLiform;  those  that  are  shaped  like  a  mnsh- 


Flg.3. 


Pig.  4. 
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room,  {ix  fungiform ;  some  that  are  conicaif  and  others  that 
are  {iiiigifomi,  but  situated  iu  recesses,  and  termed  papUlcB, 
circumvaMatce,  (See  Figs.  3  and  4.)  It  is  by  the  lattec 
papillte  that  we  can  at  once  determine  if  a  tongue,  separated 
from  the  body,  belongs  to  horse  or  ox.  There  are  other  distin- 
guishing marks,  and  it  may  be  of  some  service,  not  only  to 
enumerate  them,  but  to  show  their  contrast,  as  in  the  sub- 
joined engravings :  inasmuch,  as  it  is  supposed  that  horses' 
tongues  find  their  way  into  victuallers'  shops,  whereas  they 
should  not  be  used  as  human  food,  though,  in  the  vast  majority 
of  instances,  no  injury  would  accrue  therefrouL  The  tongue 
of  the  horse  (see  Fig.  3)  is  long,  with  a  well-marked  middle 
depression,  or  line,  called  the  raphe,  and  a  broad  flattened 
free  end.  On  either  side  of  the  middle  line,  towards  the  root 
of  the  tong-ue,  is  a  very  large  compound  circumvallate  eminence 
or  papilla.  In  the  ox,  the  tongue  is  pointed,  deep,  and  with 
two  diverging  rows  of  papillae  on  the  base  of  the  tongue,  as 
sceji  in  Fig.  4.  Each  row  numbers  from  eleven  to  thirteen 
pilUi 
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iadng  this  impediment  has  been  termed  '  parrot  mouth/  in 
which  the  npper  incisor  teeth  grow  over  the  lower  ones,  fix)m 
the  shortness  of  the  lower  jaw.  The  annexed  cut  will 
sufficiently  explain  this  peculiar  deformity. 


li:;;:^^ 


_^-     "^^ 
^^,%,  -1?^^. 


Fig.  6. 

Amongst  the  mechanical  impediments  to  the  action  of  the 
incisor  teeth,  we  must  notice  the  swelling  of  the  gums  and 
palate,  incidental  to  dentition,  and  which  horsemen  have 
from  time  inmiemorial  called  the  'Lampas/  Whence  this 
absurd  name  was  derived  I  cannot  venture  to  determine; 
but  I  can  say  it  has  done  much  mischief,  by  being 
regarded  as  a  specific  name  for  a  specific  disease  supposed  to 
require  active  treatment  by  the  hot  iron.  It  is  no  disease,  but 
simply  determination  of  blood  to  parts  the  seat  of  active 
changes  during  the  development  of  the  teeth.  Some- 
times a  few  cautious  pricks  with  a  lancet,  or  a  mild 
tttringent  solution,  consisting  of  a  tea-spoonful  of  alum  lo  t^ 


--_..  liiiianou   f)y    a  coiistaiit   si 
fic'sli.     Suvcral  examinations  fail('(i 
a  veterinary  surgeon  discovered  a  p 
the  palate,  and  wedged  firmly  in  be 
On  the  removal  of  the  offending  oh 
its  appetite  and  healtL    From  sucl 
horse  would  have  lost  his  life,  if  lef 
as  in  the  worst  forms  of  choking. 

Position  is  an  important  elemen 
and  we  observe  the  horse  expandi: 
times  bending  ikem,  and  the  lips 
between  the  incisors.  A  horse  cai 
pasture.  He  cannot  thrive  with  cl< 
sheep;  and,  as  the  latter  deprive  a  fie 
succulent  young  plants  as  rapidly  as 
soil,  the  horse  fails  with  his  appan 
much  at  every  movement  of  his  head 
By  disease  a  horse  may  be  preventec 
referred  to,  as  by  holding  the  hpa/^ 
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of  the  OK  hMB,  tiierefore,  to  perform  tiie  oflSce  of  the  horse'a 
upper  Up,  and  is  accordingly  endowed  witii  great  power,  pro- 
tniding  fiir  out  of  the  mouth,  cnrling  over  any  object  the 
aaimal  may  seize,  and  drawing  it  into  the  mouth.  It  is 
roii§^  with  conical  and  sharply-pointed  papillae  turning 
bickwards,  so  as  effectually  to  catch  and  pull  grass,  or  other 
material  the  animal  may  be  eating.  The  cutting  of  grass  is 
efiected  by  the  sharp  cutttng  incisors  applied  against  the 
dastie  pad  which  occupies  the  position  of  upper  incisors. 
His  pad,  widi  the  peculiar  ridges  of  the  hard  pahito,  is 
lepres^ted  at  Fig.  6. 


Fig.  6. 


In  the  sheep  and  goat  the  upper  lip  approaches  the  power 
and  freedom  of  the  prehensile  organ  of  the  horse,  and  aids 
the  incisors  and  tongue  in  gathering  food. 

Ihe  pig,  destined  by  nature  to  uproot  plants,  and  grope 
tat  food  amongst  the  dropped  acorns  and  other  &uit  of  the 
finest,  is  provided  with  a  strong  and  moveable  snout,  having 
i  bony  and  cxrtihigjnotts  basis,  and  powerful  muscles  to  Byc>\» 
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upon  it;  and,  as  Youatt  says,  "  In  point  of  fact,  the  snout  of 
the  hog  is  his  spade,  with  which,  in  his  natural  state,  he  digs 
and  grubs  in  the  ground  for  roots,  earth-nuts,  and  worms, 
&c."  The  lower  lip  of  the  pig  is  short  and  pointed.  When 
'  the  animal  applies  its  snout  to  the  ground  to  gather  food,  the 
latter  is  thrown  back,  and  the  lip  is  favourably  placed  for  its 
reception,  or  to  lift  it  in  between  the  organs  of  mastication. 
It  is  to  prevent  the  pig  burrowing  and  destroying  vegetation 
that  a  ring  is  occasionally  placed  in  his  nose,  and  with  this 
appendage  the  animal  would  starve  if  left  to  himself  in  the 
native  haunts  of  the  wild  boar  or  the  peccariea 

The  pig  in  his  natural  state  is  deservedly  recognised  as  a 
wise  animal  No  creature  can  be  easier  kept,  and  prove  more 
profitable,  than  a  sow.  I  have  before  alluded  to  the  fact  that 
swine  are  onmivorous,  and  eat  all  This  habit  has  been  taken 
advantage  of  in  some  parts  of  the  world;  and  in  Naples  pigs 
are,  or  at  all  events  were,  to  a  great  extent,  the  scavengers  of 
the  town.  When  night  is  far  advanced,  and  the  streets  quiet, 
the  gtroUintr  straiii'tr  liiav  be  ^luldnilv  alarmed  l^v  a  linrntiiiL! 
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ttreet,  behold  a  pig!  Some,  from  their  jaded,  careworn, 
dngged  appearance,  are  evidently  leaving  behind  a  numerous 
litter;  others  are  great,  tall,  monastic,  melancholy  wretches, 
which  seem  to  have  no  other  object  left  in  this  wretched 
WQiid  than  to  become  bacon;  while  others  are  thin,  tiny, 
light-hearted,  brisk,  petulant  piglings,  with  the  world  and  all 
its  loves  and  sorrows  before  them.  Of  their  own  accord,  these 
creatures  proceed  down  the  street,  to  join  the  herdsman,  who 
occasionally  continues  to  repeat  the  sorrowful  blast  from  his 
horn. 

"  Gregarious,  or  naturally  fond  of  society,  with  one  curl  in 
their  tails,  and  with  their  noses  almost  touching  the  ground, 
the  pigs  trot  on,  grunting  to  themselves  and  to  their  comrades, 
halting  only  whenever  they  come  to  anything  they  can  manage 
to  swallow. 

"  I  have  observed  that  the  old  ones  pass  all  the  carcases 
which,  trailing  to  the  ground,  are  hanging  before  the  butchers' 
shops,  as  if  they  were  on  a  sort  of  parole  dhonneur  not  to 
touch  them;  the  middle-aged  ones  wistfully  eye  this  meat, 
yet  jog  on  also;  while  the  piglings,  who  (so  like  mankind) 
have  more  appetite  than  judgment,  can  rarely  resist  taking  a 
nibble;  yet  no  sooner  does  the  dead  calf  begin  to  move,  than, 
from  the  window  immediately  above,  out  pops  the  head  of  a 
butcher,  who,  drinking  his  coffee,  whip  in  hand,  inflicts  a 
prompt  punishment  sounding  quite  equal  to  the  ofience." 

And  that  the  pig  is  clever  in  gathering  his  food,  is  proved 
from  what  Sir  Francis  Head  says  further  on,  when  he  remarks 
on  the  pigs  being  lashed  on  beyond  the  tempting  morsels 
they  find  in  the  streets.     He  says : — 

"  No  wonder,  poor  reflecting  creatures!  that  they  had  come 
unwillingly  to  such  a  spot;  for  there  appeared  to  be  literally 
nothing  to  eat  but  hot  stones  and  dust;  however,  making  the 
best  of  the  hiLVgAin,  they  all  very  lignrously  set  themseVve^  lo 


......ict-uu  Lo  net   fibres  of  roots,  to 

beetles,  and  otlier  travelliiitr  insects 
slowly  advanced  working  up  tlie  li 
philosophically  shading  their  eyes  £ 
not  help  feeling  how  little  we  api 
aeveral  of  their  senses^  and  the  ext 
instinct 

''  There  exists,  perhaps,  in  creatioi 
less  justice  and  more  injustice  done  1 
pig.  We  see  him  gifted  with  every  fa 
self,  and  of  providing  even  against  1 
which  no  creature  is  better  capable 
b^in  our  treatment  of  him  by  puttin 
the  cartilage  of  his  nose.  Having  thu 
him  of  the  power  of  searching  for  and 
then  generally  condemn  him  for  the  re 
confinement  in  a  sty." 

Carnivorous  animals,  such  as  the  d 
with  their  powerful  jaws,  and  oftpn  i 
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lower  jaw,  diminiahing  the  power  of  the  animal  to  bite,  ttttQ 
be  eooid  be  liberated 

I  baTe,  in  the  forgoing  pages,  recorded  a  singular  case  of  a 
bocse  anffeiing  firom  a  bit  of  wood  being  wedged  between  its 
vpper  incisors.  Occasionally  a  dog  is  prevented  firom  moving 
its  jaws,  indicates  great  agony  and  sjonptoms  allied  to  those 
of  choking,  if  any  object  gets  fixed  on  his  molar  teetL  I  can 
idate  a  quaint  story  regajrding  a  dog  thus  tormented.  I  was 
solicited  to  look  at  a  lady's  pet,  which,  it  was  supposed,  firom 
the  inattention  of  the  servants,  had  been  left  on  a  terrace  at 
the  top  of  a  four  or  five  storied  house,  and,  dissatisfied  with 
sditary  confinement,  the  dog  jumped  over  into  a  court  below, 
fracturing  its  lower  jaw.  This  history  was  related  to  me  as 
matter  of  feu^t,  and  I  gazed  at  the  pug-nosed  ''King  Charles," 
wondering  that  it  had  survived  the  falL  His  eyes  were  pro- 
minent and  bloodshot,  saHva  was  flowing  from  the  partially 
opened  mouth,  and,  on  looking  at  the  latter,  the  apparently 
bleeding  end  of  the  jaw  bone  could  be  seen.  On  feeling  it, 
however,  and  exploring  with  my  finger,  I  ascertained  that  the 
frictore  was  a  myth.  I  uplifted  the  bloody  bone  and  displaced 
it  from  between  the  molars,  much  to  the  astonishment  of  the 
ladies  and  the  gratification  of  Charley,  who,  instead  of  prac- 
tising flying  from  the  house  top,  had  picked  up  a  troublesome 


Fig.  7. 


morsel  in  the  kitchen.  I  here  furnish  a  drawing  of  the  bone, 
whidi  I  have  preserved  to  this  day.  Such  is  an  example  of 
the  histories  of  cases  retennaruma,  as  well  as  physicians,  g^<^\» 
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even  from  trastworthy  persona  A  supposed  cause  is  asfmined^ 
and  then  retailed  as  certain. 

Prehension  of  Liquid& — Colin  has  classified  under  four 
heads  the  various  methods  adopted  by  animals  in  drinking. 
He  considers  there  are  four^ — 1st,  Suction,  such  as  the  act 
of  drawing  milk  by  the  young  animal  2nd,  Pumping,  by 
immersion  of  the  lips  and  action  by  the  tongue  within  the 
mouth,  on  the  principle  of  the  common  pump.  3rd,  Aspira- 
tion, or  the  act  of  inhaling;  the  vacuum  for  the  introduction 
of  the  liquid  being  produced  by  a  respiratory  act,  as  well  as 
by  the  mouth.    4th,  Lapping. 

In  the  act  of  suction  the  teat  is  grasped  by  the  Ups,  and 
even  by  the  teeth,  so  that  the  mouth  is  closed  upon  it;  the 
tongue  is  then  pressed  against  the  teat  and  withdrawn,  pro- 
ducing a  vacuum  by  the  action  of  the  tongue  and  cheeks 
exclusively,  without  any  respiratory  eflTort  The  liquid  is 
swallowed,  and  suction  again  practised.  This  wise  provision 
preserves  the  infant,  or  the  sucking  animal,  from  the  milk 
passing  into  the  windpipe,  which  it  might  do  if  inhalation 
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month  and  tihroat  in  the  horse  is,  however,  sufficient  to  prove 
that  the  horse  cannot  breathe  through  his  mouth  in  drinking, 
or  in  any  other  natural  action  of  the  organs  situated  in  the 
latter.  The  soft  palate  forms  a  complete  partition  between  the 
mouth  and  throat,  and  can  only  be  elevated,  or  allow  the  pas- 
sage of  food  or  water  backwards  by  compression,  such  as  that 
which  occurs  in  swallowing.  If  there  be  any  impediment  to 
respiration,  we  sometimes  hear  a  loud  roaring  noise,  produced 
by  the  air  rushing  through  the  soft  palate,  and  the  animal 
suffers  considerably  from  such  an  unnatural  act;  thus  afford- 
ing proof  that,  in  drinkiiig,  the  pumping  force  is  effected 
within  the  mouth,  and  the  soft  palate  is  only  disturbed  in  the 
act  of  passing  the  fluid  back  into  the  gullet.  So  complete  is 
tliis  partition,  that  if  an  animal  suffering  from  inflamma- 
tion of  the  throat,  cannot  swallow  the  water  which  it  attempts 
to  drink,  when  pushed  through  the  soft  palate,  it  is  poured  back 
through  the  nose  This  is  a  valuable  symptom  of  obstruction 
in  the  throat,  whether  due  to  inflammation  or  other  cause. 

Diseases  of  the  Organs  of  Prehension. — I  have  already 
famished  several  examples  of  impediments  to  the  natural 
prdiension  of  food,  which  materially  affect  the  ease  and  health 
of  aniTnulfl.  So  important  are  these  diseases,  that  special 
attention  has  been  devoted  to  them  at  a  very  early  period 
of  the  history  of  our  profession  by  its  most  distinguished 
members.  Amongst  the  most  earnest  writers  is  Toggia,  a 
Piedmontese  veterinary  surgeon  in  high  repute  towards  the 
close  of  last  century. 

Having  noticed  in  the  preceding  pages  a  condition  of  the 
mooth,  at  the  period  of  dentition,  termed  '  Lampas,'  I  have 
now  to  refer  to  special  diseases  which  may  interfere  with 
gathering  food.  Two  of  these  I  shall  treat  of  at  length  on 
a  future  occasion ;  they  are  Glossanthrax  or  Blain,  and  Epi- 
zootic Aphtha. 
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In  some  countries  low-bred  horses  suffer  from  a  very  poEronui 
condition  of  their  bones,  constituting  a  disease  termed  Osteo- 
porosis. In  America  it  is  called  'big  head,'  from  the  siie 
attained,  especially  by  the  jaw  bones,  which,  in  swelling,  con- 
tract the  mouth,  and  soon  incapadtate  the  animal  from 
masticating  or  chewing  its  food.  The  subjoined  cut  is  from 
a  drawing  I  made  from  nature  whilst  in  Stuttgard  in  1854. 
I  shall  more  fiilly  treat  of  this  interesting  disease  dsewhera 
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kea&jr,  each  as  the  food  an  animal  eats,  the  accidental  intro- 
duction of  acrid  plants  into  the  mouth,  &a  At  others  it  is 
a  secondary  affection,  and  dependent  on  a  constitutional  state ; 
the  eruptions  being  then  usually  regarded  as  one  of  nature's 
eflorts  to  rid  the  system  of  deleterious  principles.  The  aphthae 
niiieh  Banmiazzini  describes  as  occurring  in  cattle  that  suffer 
from  contagious  typhoid,  or  the  Russian  Plague,  belong  to  the 
iecondary  variety.  In  simple  aphtha  or  thrush  the  symptoms 
are  purely  local,  and  consist  in  difficult  prehension  of  food, 
salivation,  and  the  presence  of  clusters  of  white  vesicles  on  the 
lips,  cheeks,  tongue,  &c.  Treatment  consists  in  the  use  of  a 
mixture  of  equal  parts  of  vin^ar  and  honey,  to  which  may 
be  added  acetate  of  zinc  in  the  proportion  of  half  an  ounce 
to  the  pound. 

Inflammation  of  the  Mouth,  and,  more  especially 
Glossitis,  or  Inflammation  of  the  tongue,  may  be  observed 
in  any  of  our  domestic  animals,  and  especially  as  the  result 
of  the  incautious  administration  of  medicina  A  solution  of 
hartshorn  is  often  given  to  cattle  in  hove,  and  turpentine  is 
very  improperly  administered  to  the  horse  in  large  and  dan- 
gerous doses,  and  both  agents  have  occasionally  given  rise  to 
teonblesome  symptoms,  by  producing  inflammation  of  the 
moutlu  The  symptoms  of  inflammation  arc  all  present, 
—viz.,  heat^  pain,  redness,  and  swelling.  The  animal  is 
salivated,  and  experiences  much  general  derangement  If 
the  tongue  be  more  particularly  the  seat  of  the  disease,  it 
is  motionless,  swollen,  and  sometimes  protruded  from  the 
mouth,  which,  being  opened,  gives  to  the  animal  a  very  pecu- 
liar and  anxious  expression.  In  inflammation  of  the  mouth 
generally,  or  of  the  tongue,  the  epithelium,  or  scaly  covering  of 
the  membranous  lining,  peels  off,  and  leads  to  a  very  sore  and 
raw  aspect  of  the  implicated  parts.  Ulceration  may  set  in,  or 
the  tongue  and  other  parts  remain  stiff,  swollen,  and  mdutate^ 
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Induration  of  the  Tongue  is  a  result  of  glossitis  to  be 
dreaded,  and  may  usually  be  prevented  by  proper  treatment 
Suppuration  is  most  frequently  the  result;  and,  whether  super- 
ficial or  deep,  resolves  itself  into  discharge  of  the  matter; 
which,  when  thoroughly  thrown  off,  leaves  the  parts  in  a  con- 
dition favourable  to  heaL  From  first  to  last,  in  every  form  of 
inflammation  of  the  mouth  or  tongue,  the  swelling  is  apt  to  be 
considerable,  and  may  give  rise  to  symptoms  of  suffocation. 

The  treatment  of  inflammatory  diseases  of  the  mouth  or 
tongue  consists  in  the  early  exhibition  of  a  purgative — aloes 
in  the  horse,  a  saline  purge  in  cattle,  and  castor  oil  to  any  of 
the  smaller  animals.*  In  the  pig,  subject  as  this  animal  not 
un&equently  is  to  inflammation  of  the  mouth,  &c.,  tartar 
emetic,  in  half-grain  doses,  repeated  twice  a-day,  proves  the 
best  antiphlogistic.  Small,  and  oft-repeated  doses  of  nitre,  or 
acetate  of  ammonia,  must  be  given  in  proportions  according  to 
the  animal  treated.  The  veterinary  surgeon  gains  considerably 
by  judicious  scarifications  or  incisions  into  the  swollen  parts. 
An  doctuarw  ^ucli  m  that  recommended  for  ai>htlia.  may  he 
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Pabaltsis  of  the  Lips  and  Tongue,  usually  on  one  side, 
is  occasionally  seen  in  the  horse,  and  is  due  to  such  injury  to 
die  nerves  proceeding  to  these  parts,  as  to  render  it  incurable. 
The  tongae  is  apt  to  drop  between  the  horse's  incisors,  and  to 
be  bitten  severely;  and  the  hanging  lip  gives  to  the  horse  a 
fery  peculiar  look,  and  renders  him  unable  to  pick  food. 

Protrusion  of  Uie  tongue  (Prclapsus  Linguoe)  is  the  most 
troublesome  of  the  two  conditions,  and,  as  Hertwig  says,*  must 
be  due  to  one  of  three  causes:  1st,  Paralysis;  2nd,  Debility, 
•nd  elongation  of  the  muscular  fibres  of  the  tongue;  3rd, 
Wounds  or  injuries  to  the  tongue.  The  veterinarian  may  have 
to  amputate  a  portion  of  the  latter  organ  in  order  to  prevent 
the  animal  repeatedly  injuring  it  Lapdogs  often  have  a 
eoDgenital  malformation,  and  the  tongue  hangs  on  one  side  of 
the  moutL 

The  injuries  and  diseases  of  the  tongue  suggest  the  evils 
which  are  occasionally  attendant  on  the  improper  management 
of  animak  Not  un&equently  has  a  horse's  tongue  been 
nearly  wrenched  ofi*  by  a  high  port  bit,  and  the  useless  torture 
inflicted  by  absurd  instruments,  which  rude  hands  prefer  to 
guide  a  horse  with,  is  reprehensible  in  the  extrema  Bracy 
Clark  says,  with  much  wit,  in  his  Chalinologia,  or  Treatise 
on  the  Bits  of  Horses,  that,  "In  placing  these  irons  in  the 
mouth  of  the  horse,  and  communicating  them  to  the  hand  by 
the  reins,  we  establish,  or  ought  at  least  to  establish,  a  sort  of 
language  of  communication  with  the  animal,  and  which, 
when  adroitly  and  suitably  applied,  and  used  well,  would 
bear  no  mean  analogy  to  such ;  but  unfortunately,  however, 
for  the  worthy  animal,  this  language  of  the  bits  at  present, 
is  possessing  but  too  often,  not  tlie  douceur  or  softness  of  the 
Italian,  but  is,  in  reality,  a  very  crack-jaw,  and  worse  language 

*Fraktdgh€8  Handbueh  der  Chirurgie  fwr  Thderdzte.  Yon  Dr  G.  H, 
Heetwio.     Zweite  Aafage.    Berlin,  1859. 
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than  any  of  the  hardest  dialects  of  Sdayonia."  In  referting 
to  horses  thus  cruelly  treated  mth  bits,  Clark  says:  ''How 
often,  indeed,  are  their  sufferings,  and  the  eloquent  expression 
of  those  sufferings  by  various  movements  of  the  head,  dis- 
regarded, till  obedience  and  patient  suffering  can  no  longer 
endure  such  torture,  and  disobedience  and  mischief  become 
the  fruits  of  this  usa"  Though  somewhat  digressing  from 
the  direct  object  of  these  quotations,  viz.,  pointing  to  Ae 
injuries  inflicted  by  bits,  I  am  tempted  to  refer  to  a  passage 
in  Clark's  article  on  bits,  which  shows  how  Bare/s  idea  of 
teaching  horses  with  gentleness,  and  for  which  he  has 
received  much  unmerited  praise,  was  an  acknowledged 
principle  with  intelligent  horsemen  in  this  country,  long 
before  Barey  crossed  the  Atlantia  In  breaking-in  young 
horses,  Bracy  Clark  says:  "Patience  and  forbearance  are 
leading  requisites  in  it,  and,  perhaps,  at  times,  some  little 
address ;  but,  except  on  very  rare  occasions,  nothing,  I  believe, 
should  justify  pimishment,  or  the  resorting  to  a  cruel 
severity.     It  is,  indeed,  wonderful  that  so  spirited,  highly 
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food  wMch  is  gathered  by  animals  is  derived  from  the 
animal,  vegetable,  or  mineral  kingdoma    It  must  contain 

kim  for  a  debt^  till  he  had  satisfied  the  natiyes  of  the  land  by  a  solemn 
ticafcj  and  poichase. 

''The  {ikeeent  performance  of  Barey  is  brought  before  the  pnblio 
hj  one  eoamonred  of  his  system,  if  such  it  may  be  called,  by  a  fox- 
kmlizig  squire,  a  writer  on  hone  subjects  for  the  newspapers — a  school 
Boi  veiy  much  entertained  by  the  public  for  this  species  of  investiga- 
tioo.  In  the  fiist  place,  we  must  seriously  object  to  the  veiy  title, 
vliidi  18  rendering  ii^ustice  to  the  horse,  making  him  a  sort  of  wild 
bsui  that  stands  in  need  of  being  tamed.  Instead  of  which,  we  hold 
hbn,  from  his  natural  inoffensiye  disposition,  to  require  nothing  of  the 
MKt^  but  has  been  most  kindly  delivered  to  our  hands  by  a  merciful 
G^eatofT,  neither  wild  nor  mischievous,  but  only  requiring  a  little  gentle 
keaking  in,  or  education,  without  any  punishing  him,  or  injuring  him, 
to  become  the  dodle,  faithful,  laborious,  ready  helpmate  of  man,  that 
eodld  be  possibly  desired 

**  Bm  education,  we  hold,  should  consist  of  gaining  his  friendship  and 
eGofidence  by  gentle  measures,  and  not  by  deceiving  him  and  punishing 
liim,  by  throwing  him  down  and  frightening  him,  and  grievously  iweal- 
m§  him,  and  accompanied  with  all  sorta  of  fears  and  apprehensions. 

The  most  noble  of  dispositions,  we  know,  may  be  subdued  by 
extreme  punishment  and  severity,  but  is  this  the  way  to  make  a  loving, 
obedient  slave,  that  should  have  pleasure  in  giving  satisfaction  to  all 
fenonable  demands,  and,  in  return  for  it,  receiving  kindness  and 
lewaids? 

''Better  works  than  this  exist,  and  should  have  been  consulted  by 
this  writer  for  the  newspapers,  as,  for  instance,  Beranger^s  second 
edition  On  the  Hone,  copied  into  Bees'  Cydopcsdia,  and  again  copied 
in  dark's  work  On  (he  Bits  of  Horses^  which  far  transcends  every 
niggestion  in  this  volume.  Treachery  of  all  kinds,  we  believe,  to  a 
Di^  animal  of  this  description,  should  be  avoided,  and  the  obtaining 
his  love  and  confidence  should  be  our  chief  aim,  by  patient  sedulous 
mesBores,  which  it  is  not  our  business  here  to  reiterate ;  and  as  to 
Bersnger  and  some  others,  of  whose  labours  we  cannot  suppose  him 
e&tiiely  ignorant,  but  of  which  there  is  not  even  a  mention ;  and, 
indeed,  a«  a  system  of  general  Hors^Breaking  it  is  almost  UMlei&,  «nd 
inferior  taworlw  we  already  poesesa  on  the  subject*' 
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certain  essential  elements,  such  as  those  constitatiiig  tke 
animal  fabric.  In  studying  the  chemistiy  of  animals,  or  their 
food,  wc  may  adopt  a  complex  qualitative  or  quantitative 
analysis,  and  discover  the  ultimate  elements  composing  them; 
or  we  may,  by  a  natural  process  of  separation,  obtain  certain 
compomid  substances,  found  in  combination  in  any  plant  or 
animal,  and  recognised  as  proximate  principles.  Thus,  milk 
may  by  analysis  be  found  to  contain  hydrogen,  nitrogen, 
oxygen,  carbon,  sulphur,  and  other  ultimate  elements;  but,  if 
wc  simply  allow  milk  to  get  sour,  we  shall  prove  it  contains 
a  piinciple  capable  of  curdling,  called  casein,  in  addition  to 
water,  fat,  and  salta  Thus,  blood  is  readily  found  by 
spontaneous  coagulation,  or  the  application  of  heat,  to  contain 
fibrin  and  albumen,  which  are  both  proximate  principlea 
The  nature  of  these  proximate  principles  must  be  investigated, 
in  order  to  study  digestion,  and  in  order  to  deduce  the 
general  principles  involved  in  the  art  of  feeding  our  domestio 
animals. 
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ftiie  liquida  of  the  body  attain  a  certain  d^ree  of  concentra- 
tion, or  when  the  solids  have  lost  a  part  of  their  neces- 
wy  proportion  of  water,  thirst  is  induced.  Thirst  is  the 
indication  of  water  being  required  by  the  system.  The 
quantity  of  water  needed  varies  largely  in  the  organization  of 
diflkrent  animals  and  plants.  It  always  constitutes  a  veiy 
large  part  of  organic  texture.  This  may  be  seen  by  taking  a 
piece  of  tendon,  which  is  even  materially  altered  in  its  appear- 
ance by  losing  or  regaining  moisture.  It  is  tough,  pliable, 
bulky,  heavy,  white,  and  opaque  in  its  natural  state.  It  be- 
eomes  hard,  transparent,  light,  and  of  a  yellowish  or  brownish 
cdour  if  dried,  and  so  perfectly  does  this  white  fibrous  tissue 
{Reserve  its  structural  peculiarities  in  the  dried  state,  that  if 
damped  a  century  after  it  was  first  deprived  of  moisture,  it 
acquires  again  the  bright  silvery  look  of  ligament  or  tendon. 
I  was  struck  by  this  in  recently  washing  the  ligaments  of 
Eclipse's  skeleton.  The  quantity  of  water,  as  compared  with 
solid  matter  in  animal  tissue,  is  sometimes  so  great,  that  Owen 
firand  a  jelly-fish,  weighing  2  lbs.,  contain  only  16  grains  of 
sdid  matter.  It  usually  exists  in  the  higher  animals  in  the 
moimoas  proportion  of  70  per  cent 

Bobin  and  Verdeil  found  in  the  different  solids  and  fluids 
the  following  proportions  of  water: — 

Quantity  of  Water  in  1000  parts  in 


Epidennis 

.      37 

Bile  . 

.     880 

Teeth 

.     100 

Milk. 

.     887 

Bones 

.    130 

Pancreatic  juice 

.     900 

Cartilage 

.    560 

Urine 

.     936 

Hnscle 

.    750 

Lymph 

.     960 

Ligament 

.    768 

Gastric  juice 

.     976 

^ain 

.    789 

Perspiration 

.     986 

Hood 

.    795 

Saliva 

.    995 

Synoiulflu 

ad     .        .803  1 
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But  the  oxygen  and  hydrogen,  which  fona  water,  may  be 
useM  in  the  system  in  ways  demandijig  their  separation.  In 
the  rapid  strides  made  in  oi^anic  chemistry  within  the  last 
few  years,  ample  illustrations  have  been  discovered  of  this 
remarkable  fact.  When  simply  coming  in  contact  with  car- 
bonic acid,  which  is  always  present  in  the  system,  the  most 
remarkable  com  pounds  are  produced-  Starchy  and  saccharine 
principleg,  ont  of  which  animal  fat  may  be  foraied,  contain 
only  elements  met  with  in  carbonic  acid  and  water.  The 
following  table  proves  this : — 


StUMUnoe  fonood. 

CtolHmk«dd  Wfcter 

iLMd           owed 

In  eqi.       Is  eqa. 

Oiytm 

Cellulose        .        .        Ci^  Hio  OtQ 

12 

10 

24 

Starch            ,        .        C12H10O10 

12 

10 

U 

Cane  Sugar    .        ,        Ci*  Hn  On 

12 

11 

24 

Gum               .        .         CwHnOii 

12 

11 

24 

Grape  Sugar,  dry   .        C^  H^  On 

12 

12 

24 

Grape  Sugar,  crystals      C12  H^  O14 

12 

14 

24 
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win  Imnt  for  water  like  any  other  animal  susceptible  of  thirsty 
aeii8ati0n& 

Water  not  only  carries  into  the  system  materials  capable 
of  solntion,  but  it  holds  in  suspension  substances  which,  in 
some  cases,  are  nutritious,  but  in  others  may  be  poisonous. 
Th^  purest  water  is  not  necessarily  the  best  for  man  or 
animalB,  and  it  is  to  the  absence  of  some  saline  constituents 
in  mountain  waters  that  cretinism  has  been  ascribed  in  the 
A^  Dirty  water  is  not  necessarily  injurious,  but  there  is 
probably  no  more  prolific  source  of  disease  in  man  and  animala 
This  was  proved  in  r^ard  to  cholera.  Dr  Lankester  tells  us, 
in  his  interesting  popular  lectures :  "In  1854 1  was  requested, 
by  the  Vestry  of  the  Parish  of  St  James,  Westminster,  to 
examine  the  water  from  the  pump  in  Broad  Street,  Gk)lden 
Square  The  cholera  had  broken  out  there,  and  killed  five 
hondred  people  in  less  than  a  week,  and  the  late  Dr  Snow 
bad  accused  the  pump  of  doing  all  this  mischief  Now  I 
detected  noUiing  remarkable  in  that  water  but  the  filaments 
ot  a  fungus.  It  was  a  very  curious  fimgus,  and  interested 
me  80  much,  that  I  published  an  account  of  it*  Its  dis- 
covery in  the  water  led  to  an  investigation  of  the  con- 
dition of  the  well,  and  then  it  was  discovered  that  the  well 
had  for  some  time  been  in  commimication  with  the  cesspool 
of  an  adjoining  house,  and  subject  to  periodical  overflows  of 
its  content&  I  have  since  seen,  these  flocculent  fimgi  in  im- 
pure water,  and  you  will  easily  recognise  them  in  the  organic 
contents  of  well-water  and  sewer-water.  These  fungi-form 
filaments  are  accompanied  with  sombre,  ugly-looking  ani- 
makules,  which  are  seldom  foimd  in  pure  water.  There 
is  also  an  ill-favoured-looking  little  worm,  much  smaller 
An  a  tlmead-worm,  and  belonging  to  the  same  family  of 

*  QtumitHp  Jomnai  of MieroscopkaX  Science^  vol.  W. 
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animals,  which  constantly  presents  itself  in  impure  watoa 
These  things  live  in  water  containing  decomposing  animal 
and  vegetable  matter;  and  it  is  this  matter  which  is  injurioiUL 
So  that,  although  the  living  creatures  themselves  are  not  in- 
jurious, the  water  they  live  in  ia" 

On  the  subject  of  organic  impurities,  Dr  Lankester  says: 
"  Organic  matters  may  be  dissolved  in  water,  and  then  they 
cannot  be  found  by  the  microscope.  The  chemist  estimates 
these  by  the  quantity  of  nitrogen  which  he  obtains  from  the 
deposit  of  water  which  has  been  evaporated;  but  it  is  veiy 
difficult  to  estimate  this  form  of  impurity.  I  have  found  the 
permanganates  of  potash  and  soda  a  very  good  rough  test  for 
ascertaining  the  presence  of  this  dissolved  matter.  Per- 
manganic acid  and  the  permanganates  contain  large  quantities 
of  oxygen;  and,  when  they  are  brought  in  contact  with 
organic  matters,  they  lose  their  oxygen  and  become  changed 
in  colour.  If  you  take  permanganate  of  soda,  which  is  sold 
in  the  shops  under  the  name  of  Condy's  Disinfecting  Fluid, 
id  put  it  into  pure  water,  it  producer  first  a  deep  \iolet,  and 
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and  act  upon  the  permanganate.  This  is  the  case,  for  instance, 
widi  solphnrous  acid,  which  is  constantly  present  in  an  atmo- 
8{^ere  where  coal  and  coa]  gas  are  bunied." 

IL  Chloridb  of  Sodium. — Common  salt  enters  largely 
into  the  composition  of  animals  and  v^etables;  and  when 
absent  in  the  food  of  the  former,  a  morbid  craving  for  it  is 
frequently  observed.  Its  effects  on  the  system,  when  directly 
introduced,  are  most  salutary;  and,  in  some  diseases,  it  is 
vilnable  as  a  preventative  and  curative.  It  is  composed  of 
two  elements  possessing  powerful  chemical  affinities.  The 
ooe  is  an  actively  bleaching  gas,  chlorine;  and  the  other  a 
metal,  susceptible  of  very  ready  oxydation,  sodima  These 
ekments  are  not  separated  in  the  system;  and  one  of  the 
greatest  uses  they  serve  in  combination  is  not  in  connection 
with  chemical  changes,  but  rather  with  the  physical  transuda- 
tkm,  or  endosmosis  and  exosmosis  occurring  so  constantly  in 
die  systenoL 

The  quantity  of  common  salt  in  different  constituents  of 
die  body,  is  stated  by  Bobin  and  Verdeil  as  follows,  in  1000 
ptrts: — 


KDades 

.     2-0 

Bile     . 

3-6 

BoneB.        . 

.     2-6 

Blood  . 

4.5 

Milk  . 

.     1-0 

Mucus 

6-0 

Saliva. 

.     1.6 

Aqueous  Hnmour 

ll-O 

Urine  . 

.    3.0 

Vitreous  Humour 

14.0 

The  value  of  common  salt,  as  an  article  of  diet,  is  proved 
by  experiments,  performed  by  Boussingault,  on  bullocks.  He 
gave  three  500  grains  of  salt  per  day,  and  other  three  had 
none.  He  says :  "  Though  salt,  administered  with  the  food, 
has  but  little  effect  in  increasing  the  size  of  the  animal,  it 
ap{)ears  to  exert  a  fEivourable  influence  upon  his  qualities  and 
general  aspects.  Until  the  end  of  March  (the  experiment 
began  in  October),  the  two  lots  experimented  on  did  lucAi 
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preaent  any  marked  difference  in  their  appearance ;  btit  in 

the  comse  of  the  following  April,  this  difference  became  quite 
manifest,  even  to  an  unpractised  eya  The  lot  No.  2  had 
then  been  without  salt  for  bvsl  months.  In  the  animala  of 
both  lots,  the  skin  had  a  fine  and  substantial  texture,  easily 
stretched  and  separated  from  the  ribs ;  but  the  hair,  wliich 
was  tarnished  and  disordered  in  the  bullooks  of  the  second 
lot,  was  smooth  and  glistening  in  those  of  the  first  As  the 
experiment  went  on,  these  characters  became  more  marked; 
and,  at  the  beginning  of  October,  the  animals  of  lot  No,  2, 
after  going  without  salt  for  an  entire  year,  presented  a  rough 
and  tangled  hide,  with  patches  here  and  there,  where  the 
skins  were  entirely  uncovered  The  bullocks  of  lot  No,  1 
retained,  on  the  contrary,  the  ordinary  aspect  of  stall*fed 
animals.  Their  vivacity  and  their  frequent  attempts  at  mount- 
ing contrasted  strongly  with  the  dull  and  unexcitable  aspect 
presented  by  the  others.  No  doubt  the  first  lot  would  have 
commanded  a  higher  price  in  the  market  than  the  second." 
Chloride  of  sodium  favours  digestion  so  much»  and  ; 
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IIL  Phosphate  of  Lime  has  been  termed  bone  earth, 
from  its  hardening  osseons  tissue,  thongh  found  in  various 
other  parts  of  the  body.  Robin  and  Y erdeil  state  the  quan- 
tity of  tiiis  essential  principle  to  be,  in  1000  parts  of  the 
falbwiJDg  substances : — 


Eaaniel 
Dentine 
Bones 
Ovtilages 


885 

643 

550 

40 


Muscles 
Blood  . 
Gastric  juice 


2.5 
0.3 
0.4 


Fhoqihate  of  lime  is  readily  absorbed  by  milk,  and  exists 
in  sedation  in  the  blood.  It  is  deposited  in  solid  tissues, 
iriwre  it  combines  intimately  with  the 
animal  basis  of  the  structure,  and  from 
irikich  it  can  be  separated  by  macera- 
tion in  dilute  hydrochloric  acid,  so  that 
I  b<Mie  may  in  a  short  time  be  twisted 
many  direction,  and  turned  into  a  knot, 
IS  represented  at  Fig.  9. 

Phosphate  of  lime  is  a  crystallizable 
sih,  but  it  is  not  in  this  form  that  it  is 
met  with  in  bones  in  which  it  would 
wpfoii  that  the  presence  of  fluoride  of 
calcium  prevents  crystallization. 

Hiosphoric  acid,  not  only  in  combina- 
ti<m  with  lime,  but  free,  is  a  most  im- 
portant element  in  the  animal  economy. 
Possessed  of  powerful  chemical  affini- 
ties, this  remarkable  acid  exists  in  the  ^-  ^-  (Dalton.) 
blood  and  the  tissues  only  to  contribute  to  their  integrity  and 
healthy  state,  whereas,  without  the  body,  it  is  dangerous  to 

animal  lifp. 

Phosphate  of  magnesia   is  always  in  conjunction  with 
phosphate  of  Ume,  and  aUaUiDe  phosphates  of  soda  and^\M\i 

1> 
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are  likewise  met  with  in  solids  and  tbaids,  and  it  has  been 
supposed  that  it  is  to  these  that  the  alkalinity  of  the  btood 
and  other  fluids  is  dna 

Carnivorous  animals  receive  a  proper  sa;^  of  phospkatea 
from  animal  food^  and  especially  from  bones^  whereas 
vegetable  feeders  obtain  them  largely  from  the  grasseBb 
It  is  owing  to  the  lajfcter  circumstance  that  the  value  of 
phosphatic  manures  has  been  recognised;  and  in  proportion 
that  the  phosphates  are  soluble  and  capable  of  nouiifihingtfie 
plants,  are  theyvaluable  in  fSertilizing  the  land.  There  are  mAny 
dii^cts  in  the  south  of  Scotland  and  north  of  Tgng^mi 
where,  by  a  judicious  combination  of  phoqphatic  and  amoio- 
niacal  manures,  a  disease  attended  with  softening  of  the 
bones,  and  termed  "the  Stifihess,"  or  "the  Cripple,"*  m%ht 
be  prevented — the  phosphates  being  essential  to  supply  a 
want  in  the  plants,  and  the  ammoniacal  principles  fiEtvooring 
the  fiill  development  of  a  luxuriant  vegetation. 

Dr  Lankester  refers  to  an  interesting  feature  in  the  history 
of  phosphate  of  lime.     He 
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finds  it  easier  to  transport  his  whole  family  and  possessions 
to  the  backwoods,  where  there  is  a  virgin  soil,  than  to  send  to 
I  distance  for  his  manures  to  fertilise  his  land.  It  has  been, 
thoHy  a  most  providaitial  event  for  Europe  the  discovery  of 
these  artificial  manures,  for  we  have  been  consuming  our  own 
foody  the  phosphates  of  our  soils;  and  instead  of  returning 
than  to  the  land,  throwing  them  into  the  sea.  But  even 
tiieae  artificial  sources  may  fail,  and  then,  unless  we  have 
kanied  Hie  art  of  recovering  the  phosphates  we  have  used  for 
ovr  life,  it  will  be  our  turn  to  share  the  fate  of  the  cities  of 
uAicpdty,  and  men  will  point  to  the  ruins  of  our  cities,  as  we 
now  do  to  those  of  Babylon,  and  Tyre,  and  Sidon." 

I  seed  scarcely  add  how  noble  the  mission  of  the  agricol- 
tmist  is,  when,  by  the  light  of  science  and  mature  experience, 
be  can  multiply  the  plants,  increase  according  to  our  require- 
iKnta  the  number  of  animals  and  invigorate  their  constitu- 
tions, thns  tending  largdy  to  enhance  the  prosperity  oi  his 
coontiy. 

IV.  FLT70BIDE  OF  CALCIUM  is  found  in  bone  in  the  propor- 
tion of  3  or  4  per  cent,  but  more  largely  in  fossil  bones,  in 
which  it  exists  in  quantities  as  high  as  12  or  15  per  cent  It 
is  befieved  that  this  is  due  to  the  more  ready  solution  and 
removal  of  phosphate  of  Hme  from  bone  by  water,  charged  with 
carbonic  acid,  so  that  the  proportions  vary  materially  accord- 
ing to  the  state  of  preservation  of  osseous  remaina  Fluoride 
flf  ealcEiun  probably  renders  bones  tough  by  preventing  the 
crystallization  of  the  phosphate. 

V.  Cabbonate  of  Lime  is  a  salt  entering  into  the  system 
of  MiiTnalft  and  plants  in  the  form  of  a  soluble  bi-carbonate 
which  is  contained  in  good  water.  In  this  soluble  form  it 
exists  in  the  secretion  of  the  salivary  glands,  in  the  blood, 
and  in  the  mine  of  herbivora.  It  is  met  with  in  some  parts 
of  the  body  in  a  cijstaUine  form,  but  more  largely,  aa  in  \]|[i^ 
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bones,  in  corabinatioD  with  pbosphate  of  lime,  aa  an  amor- 
plioua,  granular,  Darfhy  principle,  destined  to  contribute  Ui 
the  solidity  of  the  skeletoiL  In  invertebrate  animals,  the 
carbonate  of  lime  forms  the  basis  of  the  solidifying  prin- 
ciples of  shells,  scales,  &e, 

VL  Cabbonate  of  Soda  is  found  in  the  blood, lymph, saliva, 
and  other  secretions  of  herbivorous  animals,  and  in  smaller 
proportions  in  man,  and  other  omnivoroua  and  carnivotous 
animals.  The  quantity,  if  any,  under  many  circumstanees,  U 
with  difficulty  appreciated,  from  the  readiness  with  which  the 
salt  ia  formed  during  the  incineration  of  organic  matters 

VII.  Cakbonate  of  Potash,  like  the  preceding  salt,  obeys 
much  the  same  lawB,  and  is  found  under  similar  circumstances. 
Potash  IE  a  most  eisential  element  in  the  food  of  man  and 
animals.  It  is  found  largely  in  many  pknts.  Hegarding  the 
origin  of  the  alkaline  salts,  we  find  tliat  they  are  jjattly  intro- 
duced as  such  with  the  food,  and  partly  the  result  of  chemical 
changes  within  the  body. 

**Lehmann  found,  by  experiments  upon  his 
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There  are  various  principles  which  may  be  obtained  from 
Ae  body  of  an  animal,  or  from  the  substance  of  a  vegetable, 
and  whidi  are  recognised  as  important  in  inducing  important 
ehemical  changes  in  the  body.  To  these  the  chloride  of 
sodium,  carbonates,  and  phosphates  already  referred  to  be- 
l(Hig.  Iron  must  be  reg^ed  as  one.  The  rapid  manner  in 
which  the  weak  and  emaciated  animal  rallies  under  treatment 
by  ferruginous  tonics  indicates  their  powerfdl  reconstructive 
properties.  The  blood,  once  poor  and  watery,  becomes  plas- 
tic, of  a  deep  red  colour,  and  maintains  a  great  activity  of 
ftmction.  So  remarkable  is  the  influence  exerted  by  iron  on 
the  production  of  blood  red,  that  the  latter  was  believed  to 
be  a  red  salt  of  iron,  until  Graham  proved  that  there  was  not 
snfBcient  iron  in  the  blood  to  colour  it,  and  Scherer  demon- 
strated that  hsematine  retained  its  properties  though  the  iron 
was  dissolved  out  of  it 

VIIL  Ibon. — Common  salt  is  extensively  diflftised  over  the 
globe,  in  every  substance,  organic  and  inorganic,  and  so  is 
iron.  Our  soils  contain  large  quantities,  and  hence  the  plants 
receive  it,  through  which  animals  acquire  their  necessary, 
though  small,  proportion.  It  is  not  a  little  remarkable  that 
this  constituent  of  blood  and  tissue,  though  in  infinitesimal 
quantities,  cannot  be  dispensed  with.  I  have  often  quoted 
Dr  Lankester's  Lectures  on  Food;  and  we  find  in  them, 
on  the  subject  of  iron:  "The  French  are  in  the  habit  of 
performing  the  process  of  incremation  on  their  dead  friends ; 
that  is  to  say,  instead  of  burying  them,  they  bum  them,  which 
is  a  much  more  wholesome  process.  The  Romans  burned 
their  dead,  and  collected  their  ashes  in  an  urn,  which  they 
kept  as  a  memorial;  but  the  Frenchmen  do  better  than  this: 
they  would  not  be  Frenchmen  unless  they  could  improve 
upon  the  old  Roman  plan.  The  French,  after  burning  theic 
ftiends,  take  the  ashes  and  extract  t\i^  iron,  and  coiwetl  \^ 
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into  a  mourning  ring,  wUch  they  wear  in  memoiy  of  dieir 
dead  firienda  Here,  then^  we  have  a  Teiy  condosiYe  proof 
that  iron  really  exists  in  the  human  body/'    - 

The  circumstance  here  referred  to  cannot  apply  to  any 
r^ular  practice,  because  the  French  bury  their  dead  as  we 
do;  still,  in  evidence  of  obtaining  a  certain  quantity  of  iron 
from  blood,  I  may  mention  that  a  Paris  physician  used  to 
wear  a  little  iron  ball  on  his  watch-guard  composed  of  iron 
obtained  from  human  blood.  He  must  have  laboured  hard 
to  obtain  a  sufficient  quantity,  as  the  amount  of  iron  in  blood 
is  not  very  great  Poggiale  found  in  1000  parts  the  following 
proportions  in  man  and  animals : — 


Man . 

.    1-26 

Cat   . 

.     1-23 

Ox    . 

.     1-25 

Sheep 

.     1-06 

Cow. 

.     1-43 

Sabbit       . 

.    0-97 

Calf. 

.     Ill 

Hen  . 

.    075 

Dog. 

.     1-45 

Pigeon 

.    0-62 

Iron,  as  an  element  of  the  animal  frame,  ranks  in  impor- 
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tkeii  IB  anaU  quantities,  in  the  structmros  of  ow  domestic 


Chrbonale  of  magnesia  is  rare  in  the  tissues  of  animala 
It  ia  found  in  the  urine  of  herbivora^  being  derived  firom  the 
oeraala^  bom  which  traces  of  it  are  to  be  obtained. 

It  wonld  appear  that  the  widely  diffused  oidde,  arsenic,  is 
remored  firom  the  bodies  of  animals  with  some  difficulty,  and 
it  has  been  regarded  by  some  as  a  necessary  principle  of  the 
hodj,  and  the  same  may  be  said  of  lead.  Arsenic  readily 
penfltotes  plants,  and  through  them  may,  under  certain 
£iYoarable  circumstances,  find  its  way  into  the  systems  of  onr 

domestic  ^^Tn'mala, 

Free  ammonia,  which  is  supposed  always  present  in  the 
blood,  has  been  alluded  to  by  Dr  Benjamin  Richardson  as 
(me  of  the  most  important  proximate  principles  of  animals, 
inasmuch  as  to  it  is  due  the  persistent  fluidity  of  the  vital 
flaid.  Some  arguments  and  facts  can  be  supported  in  opposi- 
Aos\  to  Dr  Richardson's  views,  but,  according  to  him,  it 
is  the  proximate  principle  most  readily  separated  from  the 
body,  because  escaping  the  moment  the  blood-vessels  are 
opened  and  blood  drawn.  In  some  diseases  ammoniacal  salts 
exist  in  the  blood,  and  it  were  interesting  if  their  presence 
coald  be  demonstrated  in  the  many  disorders  so  suddenly 
fiUal  in  animals^  and  which  depend  on  an  almost  instantaneous 
change  in  the  constitution  of  and  tendency  to  coagulation  in 
theUood. 

He  sulphocyanide  of  sodium  referred  to  by  Lehmann  is 
only  found  in  saliva.  Other  chemists  state  it  to  be  a  sulpho- 
cyanide of  potassium,  and  not  of  sodium. 

Htbbo-Casbonaceous  OB  HEAT-OrvBTo  Pbikciples  of 
90QIX— rThe  more  we  extend  our  knowledge  on  the  nature 
of  food  and  the  principles  on  which  our  domestic  animals  are 
to  be  fod,  the  more  must  we  recognise  the  importance  oi  \\n& 
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interesting  group  of  substancea  K  the  proportiona  held  to 
other  alimentary  principles  is  considered  sufficient  to  deter^ 
mine  their  relative  value^  we  must  class  the  hydio-carbons 
first  in  the  list,  though  much  depends  on  the  dimate  in 
which  animals  live  Amongst  us,  the  consumption  of  heat- 
giving  food  is  and  must  necessarily  be  enormous,  and  to  the 
horse,  destined  as  he  is  for  &st  work,  the  supply  of  materials 
for  the  rapid  combustion  which  must  incessantly  go  on  in  his 
system  must  be  very  great 

I.  Stabch  (Ci2  Hio  Oio)  stands  at  the  head  of  this  group. 
It  was  for  long  considered  characteristic  of  plant  structure^ 
but,  within  the  last  few  years  the  researches  of  microscopic 
anatomists  have  proved  the  existence  of  amyloid  or  starchy 
bodies  ia  the  tissues  of  animals. 

Herbivorous  quadrupeds  are  constantly  receiving  various 
kinds  of  starch  iuto  their  systems.  The  varieties  are  distin- 
guished by  a  peculiar  shape  of  the  granule,  as  indicated  by 
the  microscopa  They  all  indicate  the  same  chemical  proper- 
ties, beiiJic  transform t!d  into  dextriiie  or  British  t^um  by  the 
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especially  in  the  veins,  and  the  liver  exerts  a  most  important 
fimction  in  connection  with  the  transformation  of  these  saccha- 
rine elements,  whereby  they  are  either  better  prepared  for  im- 
mediate combustion,  or  for  the  production  of  animal  fats,  &c. 

Cane  sugar  supplies  the  system  with  a  similar  principle, 
and  is  readily  transformed  into  glucose  or  grape-sugar. 

There  are,  however,  other  sugars  found  in  the  animal 
organism,  such  as  lactine,  or  sugar  of  milk,  which  is  obtained 
by  evaporating  clarified  whey.  It  is  thus  obtained  in  the 
form  of  hard,  white  crystals,  soluble  in  5  or  6  parts  of  cold 
and  2  J  of  hot  water.  It  is  susceptible  of  the  vinous,  lactic, 
and  butyric  fermentations;  and  it  is  well  known  (says 
Gregory)  that  some  nations  prepare  an  intoxicating  liquor 
from  milk  by  fermentation. 

Inasiie  is  a  saccharine  principle  obtained  from  the  juice 
of  flesh,  and  is  not  susceptible  of  undergoing  alcoholic  fer- 
mentation. 

IL  Fats  aitd  Oils. — The  rapid  production  of  fat  in  the 
body  is  an  indication  of  how  readily  the  hydro-carbons 
derived  from  the  vegetable  world  are  transformed  into  the 
heat-producing  elements  of  the  animal  organization. 

Fat  enters  largely  into  the  composition  of  many  substances, 
but  is  more  especially  stored  up  in  adipose  tissua  It  is  a 
vesicular  structure,  blended  with  the  connecting  tissue  of 
the  body,  and  becoming  largely  distended  with  fatty  prin- 
dples  in  animals  in  a  state  of  obesity.  Fat  is  deposited  in 
the  bones,  where  it  constitutes  the  '  marrow.'  It  tends  to  pre- 
serve form,  and,  where  it  is  destined  for  this  ofiSce,  it  does  not 
readily  waste,  especially  in  a  position  such  as  within  the  eye- 
socket  of  the  horse. 

The  origin  of  fet  in  the  body  is  three-fold: — "First,  it  is 
derived  ready  formed  from  plants;  secondly,  it  is  formed,  in 
the  absence  of  oxygen,  or,  wbm  oxygen  is  deficient,  by  liv^ 
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deoxidation  of  sugar,  wldch  thus  supplies  the  oxygen  wanted; 
and  thirdly,  it  is  also  foimed  by  a  species  of  fermewtatkHi, 
along  Tirith  carbonic  acid  and  hydrogen,  tiie  latter  being  oon^ 
verted  into  water  by  the  oxygen  of  the  blood." — (QssGQBT.) 

Both  in  animals  and  v^tables  do  the  oils  exist  in  veadee, 
from  which  they  may  be  expressed,  and  appear  in  the  ahape 
of  minute  globules  of  various  sixes  in  the  field  of  die 
microscope. 

Animal  £B,ts  are  divided  into  two  groups — those  that  ave 
saponifiable,  and  those  that  are  not  saponifiabl&  13ie  fint 
undergo  decomposition  when  in  the  presence  of  an  alkali,  so 
that  the  fatty  acid  set  free  combines  with  the  latter  to  form 
soap,  and  a  base,  glycerine,  is  deposited.  It  is  this  change 
that  the  saponifiable  fats  undergo  when  acted  upon  by  the 
intestinal  juices,  which  are  capable  of  forming  a  fatty  emul-^ 
sion.  Fats  being  themselves  insoluble,  cannot  be  absorbed 
until  thus  modified  by  the  pancreatic  and  other  secretiona 

Glycerine  is  a  dense,  sweet  liquid,  which  does  not  readily 
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hste  been  legurded,  in  aeoofdanee  with  a  theory  of  Mulder, 
tf  compounds  of  a  ponndple,  proteme,  whieh  is  supposed  tp 
eoBflist  of  the  four  elem^ts  in  the  proportion  referred  to«  and 
sulphur  or  phosphorus.  Proteine,  according  to  Mulder, 
eontains  C^o  N^  Hji  Oii,  and  the  albumen  of  ^gg  might  be 
indicated  as  consisting  of  proteine  lOeq.  +  leq.  of  sulphur 
and  leq.  of  phosphorus.  The  objections  to  the  proteine 
tkeny  are,  that  no  such  compound  perfectly  free  from  sulphur 
edsts;  with  r^ard  to  the  phosphorus,  regarded  as  charac- 
letistie  of  some  substances^  it  probably  only  exists  in  animal 
tissues,  in  the  form  of  salts  of  phosphoric  acid;  Miilder's 
fcnnuke  have  been  proved  erroneous.  The  expression  '  pro- 
tone  compound'  is,  however,  still  used  to  indicate  the  albu- 
minoid group. 

Hie  nitrogenous  substances  are  characterised  by  the  pre- 
aenoe  of  sulphur  in  them,  by  the  absence  of  any  crystalline 
form,  by  the  complex  chemical  constitution  above  referred  to, 
and  which  renders  them  most  unstable  compounds;  they  yield 
at  once  to  chemical  changes  when  separated  firom  the  living 
oigsnism,  and  especially  if  exposed  freely  to  air,  under  the 
eombined  iofluence  of  heat  and  moisture 

The  albuminoid  substances  agree  in  certain  chemical 
characters: — "  They  dissolve,  with  the  aid  of  heat,  in  potash, 
and  the  solution  blackens  the  salts  of  lead,  proving  that  part 
at  least  of  the  sulphur  is  present  in  an  unoxidised  state. 
Ihejr  all  dissolve,  with  the  aid  of  heat,  in  strong,  hydrochloric 
add,  jrielding,  if  air  be  admitted — not  otherwise — a  purple 
nfaition,  which  after  a  time  changes  to  a  dark  brown.  The 
very  add  liquid  which  is  obtained  by  dissolving  mercury  in 
its  own  wei^t  of  nitric  acid,  gives  a  very  intense  red  colour 
to  all  tliese  substances.  This  character  is  so  well  marked, 
that  we  can  in  this  way  detect  the  presence  of  1  part  of  albu- 
loen  in  lOOOOO  of  water.     When  o^Hb^  by  sulphutvc  wsWl 
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and  peroxide  of  manganese,  or  by  sulphuric  add  and  bichio* 
mate  of  potash,  or  by  fusion  with  caustic  potash,  they  all 
yield  similar  products;  namely,  compounds  of  the  series  of 
aldehyde;  of  that  of  acetic  add;  of  the  nytrile  series,  benroic 
acid,  and  oil  of  bitter  almonds,  leucine  and  tyrosina'' — 
(Gregory.) 

I  have  referred  to  the  tendency  to  decomposition  in  these 
complex  organic  compounds  But  a  very  remarkable  feature 
of  the  group  is  their  disposition  to  induce  change  in  materials 
with  which  they  come  in  contact,  and  often  by  catalysis — 
that  is  to  say,  without  suffering  change  themsdves. 

The  peculiar  tendency  to  solidify  characterizes  all  proteine 
compounds,  and  the  condition  assumed  is  so  peculiar  as  to 
merit  the  distinctive  name  *  coagulation.*  Casein  curdles  or 
coagulates  when  acids  are  thrown  in  milk;  fibrine  coagulates 
spontaneously  from  exposure  to  air,  and  albumen  hardens 
when  heated. 

The  whole  of  the  albuminoid  principles  are  susceptible  of 
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One  Nnr  Ss  Hiao  0^  besides  phosphates.  The  albumen  of 
the  blood's  serum  contains  1  eq.  less  sulphur.  In  vegetables 
albumen  is  sometimes  fluid,  but  in  most  seeds  it  is  solid. 
In  animals  it  is  always  fluid,  soluble  in  water,  and  coagulable 
at  a  temperature  of  l^O*"  or  160^  The  more  diluted  albu- 
men is,  the  greater  is  the  heat  required  to  harden  it ;  and 
when  coagulated,  it  is  insoluble  in  water.  Mineral  salts 
cotgulate  albumen,  and  this  is  particularly  the  case  with 
corrodye  sublimate,  of  which  a  very  small  quantity  is  required 
to  induce  the  necessary  change.  It  is  the  ready  change 
which  occurs  by  the  approach  between  albumen  and  many 
of  the  poisonous  mineral  salts,  which  renders  the  former  a 
vifaiable  antidote  in  cases  of  poisoning.  Creosote,  acids,  fer- 
rocyanide  of  potassium,  and  an  infusion  of  gaUs,  are  all 
capable  of  coagulating  albumen;  and  the  gastric  juice  effects 
this,  in  order  that  the  solidified  principle  may  be  digested. 

IL  FiBBiNE  exists  in  small  proportion  in  the  blood  of 
animals,  and  is  the  basis  of  their  muscular  system.  It  is 
spontaneously  coagulable  whenever  it  is  removed  from  the 
body  and  exposed  to  the  air.  I  must  defer  the  consideration 
of  the  causes  of  coagulation  and  the  nature  of  the  pheno- 
menon for  some  future  time;  but  I  may  mention,  that  within 
the  vessels  and  in  contact  with  living  tissue  it  does  not 
readily  coagulate;  and  when  this  change  has  occurred,  it 
ceases  to  be  soluble  in  water  or  serum.  In  coagulating,  it 
acquires  a  peculiar  fibrous  appearance,  and  is  very  bulky, 
from  the  quantity  of  water  it  contains.  If  acted  on  by  acetic 
add,  it  swells  into  a  jelly-like,  translucent,  and  tremulous 
mass,  and  is  then  soluble  in  boiling  water.  '' Coagulated 
fibrine,  whethCT  vegetable  or  animal,  when  covered  with 
water,  and  left  to  itself,  undergoes  a  change ;  a  small  part  of 
it  putiifies,  and  the  rest  is  dissolved.  The  liquid,  freed  from 
iat  by  filtration^  sow  cont&im  albumen,  coagulable  by  bealt 


46 


DIGESTION  fLtm  FOOD. 


and  acids ;  and  this  is  aooounted  for  by  the  &ct,  that  the 
proportion  of  the  organic  elements  is  the  same  in  beth." — 
(Gregoey.) 

III.  Caseine. — Tina,  as  Dr  Oregory  says^  is  ti»  tUid 
great  form  of  sanguigenous  matter  found  in  vegetables^  and 
in  largest  proportion  in  l^ominous  seeds^  hence  called 
legomina  It  is  the  azotised  constitaent  of  milk,  and  ^Ua* 
tinguidied  from  albnmen  by  not  coagulating  n&der  the  in- 
fluence of  heat,  but  by  dilute  adds,  which  are  unaiUe  to 
coagulate  albumen.  "  In  milk,  whidi  is  alkaline,  caseiiie  is 
dissolved,  along  with  sugar  of  milk,  salts,  and  suspended  oil 
or  butter.  When  milk  turns  sour,  its  alkali  is  gradually 
neutralised  and  overpowered  by  lactic  acid,  produced  by  the 
fermentation  of  sugar  of  milk,  and  the  caseine  at  last  coagu- 
lates from  the  presence  of  free  add.  It  is  absolutely  certain 
that  caseine,  in  tiie  animal  body,  can  yield  albumen  and 
fibrine,  because  young  animals,  fed  on  milk  alone,  produce 
blood  and  muscle,  and  milk  contains  no  otiier  sanguigenous 
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coagidated  caserne,  is  a  compound  of  caseine  with  phosphate 
of  lime:  Far  if  aia  add  be  cautiously  added,  so  as  just  to 
DntraHse  ike  alk&U^  the  milk  remains  liquid,  but  coagulates 
oa  boiHnig,  and  this  curd  is  like  tiiat  from  rennet,  insoluMe 
m  sftalfufl  sections,  in  which  pure  caserae  is  solubla  Ca- 
seine is  the  prq^er  ferment  for  the  lactic  and  butyric  fermen- 
tadon,  as  fibrine  or  gluten  is  for  the  vinous  fermentatiob. 
Tbe  easeine  of  peas  and  beans  is  obtained  by  rubbing  tip  the 
seeds  with  wat^,  and  allowing  the  starch  to  settle.  We  have 
theft  a  aolutzon  of  caseine,  tuiittd,  and,  but  for  the  absence  of 
butter  and  sagar,  luttdly  to  be  distiuguished  from  sldmmed 
milk.  Hie  Chinese  make  cheese  from  peas  and  beans,  and 
coagulate  it  by  rennet  This  cheese,  wh^  it  decays  or  putri- 
fies^  acquires  the  peculiar*  smell  and  taste  which  characterise 
the  dieese  from  milk  in  the  same  states.  Fresh  cheese  is 
tartdesBy  save  for  the  butter  in  it ;  but  on  keeping,  oily  acids, 
sadi  aa  butyric  and  valerianic  acids,  and  ammonia,  are  slowly 
fanned,  and  hence  tjie  strong  flavour  of  old  cheese." 

Hie  whole  of  the  nitrogenous  principles  have  a  remarkable 
rifioity  for  the  phosphate^,  and  this  is  most  usefcd  in  the 
proceas  of  nutrition.  Phosphates  enter  largely  in  solution 
in  mQk,  which  is  thus  tendered  fit  nutriment  for  a  young 
ammal  requiring  bone  earth  to  harden  its  skeleton,  and  albu- 
oien  performs  the  same  office  for  the  chick  in  ovo. 

Tbere  are  many  other  substances  in  plants  and  animals 
containing  nitrogen,  and  a  very  remarkable  group  in  the  latter 
may  be  classed  under  the  head  'Extractive  matters.'  By  this 
we  mean  substances  obtained  besides  all  we  have  mentioned, 
md  which  are  soluble  in  water,  but  some  also  in  water  and 
rectified  spirit,  and  others  likewise  in  pure  alcohol. 

The  gelatinous  class  of  nitrogen-containing  principles  is  a 
veiy  important  one.  Gelatine  is  the  basis  of  the  connecUvQ 
snd  white  Sbroos  tisme,  ^md  in  a  dighily  nnxMed  {oTm>  ^ 
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chondrin,  it  is  found  in  cartilage  and  a  few  other  stractores. 
Gelatine  is  not  coagnlable  like  the  albmninoid  principles,  but 
it  is  in  the  form  of  a  tremulous  man  when  cold,  and  liquifies 
on  the  addition  of  heat  It  is  precipitated  by  tannic  acid, 
alcohol,  sether,  and  corrosive  sublimate,  but  not  by  the  {irus- 
siate  of  potasL  Its  formula  is  Ggt  N13  H^  Osa.  Gregory 
says  that  the  property  of  gelatinizing  depends  on  the  presence 
of  phosphates;  for  when  gelatine  is  long  boiled  with  water 
alone,  or  with  a  little  alkali,  phosphate  of  lime  is  deposited, 
and  the  solution  no  longer  forms  a  jelly  on  cooling.  Chond- 
rine,  though  regarded  as  a  form  of  gelatine,  difiSsrs  from  it 
in  being  precipitated  when  in  solution  by  acids,  alum,  and 
salts  of  lead,  which  do  not  precipitate  the  latter. 

Gelatine  has  been  considered  by  various  authorities  as  in- 
nutritious,  but  though,  like  other  materials,  insufficient  in 
itself  to  support  life,  nevertheless  it  forms  one  of  the  useful 
elements  of  food.  As  Lewes  says,  "  Bernard  has  shown  that 
part  of  the  gelatine  is  converted  into  sugar;  and  sugar,  we 
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a  material  innutritious  becanse,  when  given  alone,  it  is  in- 
soffident  to  noorisL 

FwkfiJdyy  The  proximate  principles  vary  in  proportions  in 
diffisrent  kinds  of  food,  and  a  combination  of  various  forms  of 
the  latter  is  essential  in  all  animals. 

The  fEicts  brought  out  in  the  foregoing  pages  are  essential 
in  order  that  we  may  understand  the  process  of  digestion  in 
the  lower  animals,  and  after  describing  the  changes  which  the 
different  principles  undergo  in  the  alimentary  canal,  I  shall 
refer  to  foods  and  the  methods  of  feeding. 

Masticatiok. — In  many  animals  food  has  to  be  divided 
and  triturated  in  the  mouth  between  teeth,  which  are  lodged 
in  bony  jaws,  and  these  moved  by  powerful  muscles. 

There  are  two  distinct  jaws :  the  upper,  immovable;  and 
the  lower,  which,  by  a  joint  with  the  temporal  bone,  moves 
away  from  or  closes  on  to  the  upper  jaw.  The  character  of  the 
joint  indicates  the  habits  of  the  animal  The  rodent  is  en- 
dowed with  back  and  forward  movement  by  the  disposition  of 
the  articular  head  of  the  lower  jaw,  and  its  corresponding  con- 
cavity. In  the  camivora  a  simple  opening  and  closing  or 
champing  is  ensured  by  the  arrangement  of  the  bones,  and  in 
herbivora  a  lateral  and  partially  rotatory  movement  is  possible. 

The  teeth,  lodged  in  the  jaws  for  mastication,  and  acting 
also  as  offensive  and  defensive  organs,  are  either  simple  or 
compound.  Compound  teeth  are  only  observed  in  herbivorous 
animals,  presenting  a  surface  composed  of  materials  varying 
in  density  and  hardness,  so  as  to  ensure  a  constantly  rough 
surface  for  the  purposes  of  grinding  (see  Fig.  25.)  A  good 
millstone  is  composed  of  materials  which  wear  with  a  different 
degree  of  rapidity,  and  thus  the  surface  rubs  down  most 
effectually  the  materials  over  which  it  passes.  The  simple 
tooth,  as  shown  at  Fig.  20,  is  all  covered  by  solid  enamel  or 
ivory,  of  a  distinct  white  colour,  and  harder  than  any  ottiieT 
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stractare  in  the  body.  In  the  oompoiind  tooth  the  enamel 
dips  into  the  surface  of  the  crown^  and  in  some  animalii,  ae 
the  dephant,  we  may  regard  a  compoond  tooth  as  a  series 
of  flattened  teeth  arranged  in  a  row,  and  connected  by  a 
structure  called  cement,  or  cmsta  petrosa.  This  cement  only 
ooTers  the  fsmg  of  a  simple  tooth,  whereas  it  dips  in  between 
the  layers  of  enamel  in  compoond  teeth,  and  whea  the  tooth 
is  still  wholly  enclosed  within  its  cavity,  a  layer  ol  cement 
covers  the  crown  also.  The  pointed  fimg  or  fiuigs  of  the 
teeth  are  pierced  by  an  opening  which  enters  a  cavity  shown 
at  Figs.  12  or  18.  This  is  the  pulp  cavity,  containing  blood- 
vessels and  nerves,  which  ramify  in  a  delicate  fibro-cellnlar 
structure,  constituting  the  pulp.  The  latter  is  prolonged  all 
over  its  sur£EU)e  into  an  iniSnite  number  of  small  funnel-shaped 
apertures,  which  are  continuous  with  tubes  of  the  dentine  or 
inner  structure  of  the  tooth.  The  dentine  constitutes  the 
bulk  of  both  crown  and  fang,  and  a  section  of  the  dentine 
proves  it  to  be  formed  of  a  densely  packed  mass  of  tubes 
with  distinct  walls,  and  which  run  from  tlie  pulp  cavity  to 
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Hie  cement  is  the  trae  bone  of  toothy  or  substantia  os- 
taidea. 

I  have  said  that  in  a  compound  tooth  the  wearing  sur&ce 
is  composed  of  materials  of  different  degrees  of  hardness. 
The  sabstances  are  the  enamel,  dentine,  and  crusta  petrosa  or 
cement,  the  chemical  composition  of  which  explains  this  cir- 
camstance,  as  seen  by  the  annexed  tabla 

Denthio.  EnaimL  Oameat 

Oiganie  sabstances, .  .    28*01  3*59        32*24 

Inoiganic  sabstances,  .    7199        96*41        67*76 

Thos  the  sharp  angles  and  prominences  of  the  compound 
teeth  (see  Fig.  23),  are  formed  by  enamel,  the  de^er  hollows 
by  wearing  of  cement,  and  the  material  worn  between  the 
two  is  the  dentina 

I  have  referred  to  the  pvlp,  which  is  a  vascular  structure 
endowed  with  exquisite  sensibility,  and  lodged  in  the  central 
cavity  of  the  tooth  (see  Fig.  21.)  The  pvip  is  popularly 
temied  the  'quick'  of  the  tooth,  aud  when  exposed  to  the 
contact  of  air  or  foreign  substances,  great  pain  is  fdt 
by  man  or  animal  But,  in  addition  to  the  pulp,  we  have 
connected  with  the  teeth,  the  membrane  or  periosteum  lining 
the  tooth  socket,  which  is  applied  over  the  &ngs,  is  soft,  and 
contains  vessels  and  many  delicate  nerves.  The  last  of  the 
soft  tissues  compose  the  gum,  which  is  the  lining  membrane 
d  the  mouth  reflected  over  the  jaw,  and  embracing  the  necks 
of  the  teeth. 

Authors  are  not  all  agreed  as  to  the  periods  of  eruption 
and  change  in  the  teeth  occurring  in  the  domestic  animals, 
and  this  may  be  seen  by  comparing  Ereutzer's  table  on  the 
annexed  page  with  the  tables  which  follow  it,  especially  as 
regards  the  dentition  in  ruminants  and  in  the  pig. 
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TEETH  IN  HEBBIVORA.  53 

In  order  to  consider  this  subject  more  fiilly,  we  may  com- 
mence with  the 

Teeth  in  Hebbiyora. — ^The  incisor  teeth  vary  in  impor- 
tance in  onr  grass-feeding  animals,  and  are  absent  in  the 
upper  jaw  of  the  ruminant,  where  their  place  is  occupied 
by  the  fibro-elastic  pad  referred  to  at  page  13.  In  the 
horse  there  are  two  pairs  of  tushes,  and  we  observe  twelve 
large  molars  in  the  upper  and  lower  jaw.  In  front  of  the 
molars  there  are  occasionally  small  rudimentary  teeth,  called 
by  horsemen  wolves'  teeth,  and  various  superstitions  are 
connected  with  these  accidental  and  harmless  elements  of 
the  dental  apparatus.  The  molar  teeth  of  the  horse  have 
the  grooves  produced  by  the  cement  arranged  longitudinally 
to  &vour  mastication.     (See  Fig.  23.) 

To  detebmine  the  Age  of  the  Hoese  by  the  Teeth. — 
It  is  chiefly  by  the  incisor  teeth  that  we  can  tell  how  old  a 
horse  is,  and  it  is  important  to  consider  the  change  in  shape 
and  general  appearance  which  these  teeth  undergo.  There 
are  temporary  and  permanent  incisors.  The  first  have  a 
broad  crown,  flattened  somewhat  from  before  back,  with  a 
wearing  saiface  iar  wider  &om  side  to  side  than  from  behind 
forwards.  They  have  a  distinct  neck,  and  a  narrow  sharp 
fang.  The  appearance  of  the  temporary  teeth  is  shelly,  and 
there  is  a  well-marked  depression  or  infundibulum  on  the 
upper  aspect  The  front  of  the  tooth  is  of  a  pearly  white, 
and  grooved  or  fluted.  (See  Figs.  10,  14.)  The  permanent 
incisor  is  much  larger  than  the  temporary.  Its  crown  thicker, 
of  a  duller  colour,  and  the  cavity  or  infundibulum  is  deeper. 
(See  Figs.  17,  18.)  The  neck  of  the  tooth  is  not  so  well 
defined,  and  as  the  animal  acquires  age,  we  find  a  very  re- 
markable change  in  the  shapa  This  is  best  seen  at  Fig.  19, 
which  represents  difierent  sections  of  the  permanent  indaot 
as  its  sar&ce  appears  Srom  progressive  wear. 
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It  ii  from  birth  to  the  age  of  eight  years  that,  from  the 
condition  of  the  ''marks''  or  dark  cavities  in  the  taMe  of 
the  indsora,  we  can  detennine  the  age  of  the  horsa  There 
are  deceptive  caeee.  I  especially  aUade  to  this,  because 
whatever  may  be  oar  knowledge  of  the  horse,  we  may  ooca- 
sionally,  though  very  tardy ^  be  deceived  by  the  very  marks 
idiich  are  oar  sorest  goidea  I  have  seen  all  the  marks  per- 
fect, and  the  incisors  presenting  a  youthful  appearance  in  a 
horse  verging  on  twenty.  Recently  I  examined  an  aged 
horse,  which  might  have  passed  for  a  six-year-old  from  the 
shape  and  marks  of  the  incisors. 

The  molar  teeth  are  rarely  looked  at  in  determining  the 
age  of  the  horse,  but  they  furnish  valuable  corroborative 
evidence  on  certain  occasions,  especially  with  young  animals. 
They  are  not  easily  examined,  but  it  is  their  number  which 
in  the  colt  confirms  or  negatives  the  opinion  expressed  as  to 
the  animal's  age.  The  recently-formed  molar  has  a  shelly 
character,  and  prominent  tubercles  of  enamel  which  soon  wear 
down  to  form  a  broad  grinding  surface,  and  then  the  young 
and  old  teeth  are  not  easily  distinguished  one  from  the  other. 

Ihe  horse  has  six  incisors  above  and  six  below.  They  are 
compound  teeth,  as  shown  at  Fig.  18,  and  the  cavity  extends 
downwards,  having  beyond  and  a  little  in  front  of  it  the 
palp  cavity,  which  in  old  horses  is  indicated,  as  the  teeth 
wear  down,  by  a  dark  hard  structure,  which  then  fills  it,  and 
nhich  has  been  called  oeteo-dentine. 

I  have  before  alluded  to  the  difierence  between  the  per- 
manent and  temporary  incisora  The  latter  are  in  perfect 
apposition  as  the  colt  approaches  two  years  of  age,  and  not 
unfreqaently  has  an  animal,  and  especially  a  pony,  been 
bought  tot  five  from  the  temporary  teeth  being  imstaken  for 
pennaneni 

The  Umporary  incisor  is  gradually  displaced  \>y  'pte&SOte 
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from  the  permanent  The  latter  advances,  and,  as  shown  at 
Fig.iA9,  has  a  shelly  aspect,  seen  in  a.  At  b,  the  indscn* 
tooth  indicates  two  years'  wear;  at  c,  the  result  of  five  years' 
friction;  at  d,  nine  years',  and  at^  about  seventeen  years' 
wear.  The  shape  of  the  wearing  sui&ce  of  the  tooth  is  of 
great  importance  in  determining  approximatively  the  age  of 
old  horses.  Before  eight  years  of  age  the  eruptive  changes 
and  periodic  appearances  of  the  teeth  are  very  regular  and 
valuable  in  indicating  the  horse's  aga 

The  foal,  at  birth,  indicates  the  fia.st  approaching  eruption 
of  the  two  central  incisors;  sometimes  these  are  through 
the  gums  when  the  animal  is  foaled;  if  not,  they  appear 
within  the  first  month.  Three  molar  teeth  on  each  side  of 
both  upper  and  lower  jaw  are  prominent,  and  in  apposition  for 
wear  at  the  same  time.  One  incisor  on  each  side  of  the  two 
central  appears  at  six  weeks,  and  then  time  is  allowed  for  the 
jaws  to  grow.  The  cavities  of  reserve  with  teeth  forming 
in  them  grow  behind  the  teeth  first  formed,  and  by  nine 
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off,"  or  "  coming  four."  This  often  retards  their  eruption, 
which  is  always  complete  at  four  years,  when  the  sixth 
molar  tooth  on  either  side  of  each  jaw  is  also  advanced 
through  the  gum.  By  this  time  the  three  temporary  grin- 
ders or  molar  teeth,  which  are  noticed  shortly  after  birth, 
have  given  way  to  permanent  teetL  The  lower  tushes  are 
fdt  through  the  membrane,  between  the  comer  incisor  and 
first  molar,  as  early  as  three  years  of  age;  but  they  only 
appear  above  it  between  four  and  fiva  It  is  at  this  age 
that  the  horse's  mouth  becomes  fully  furnished,  and  by  five 
the  whole  of  the  incisors  are  in  full  wear,  and  indicate  the 
extent  to  which  they  have  been  worn  proportionate  to  the 
period  since  their  eruption.  The  central  incisors  then  appear, 
as  shown  in  b,  Fig.  19,  whereas  the  comer  ones  having  just 
protruded,  are  shelly,  as  shown  in  a. 

At  six  years  the  central  incisors  lose  their  mark;  at  seven 
this  occurs  with  the  middle  ones ;  and  at  eight  all  the  in- 
fimdibula  are  worn  out,  and  the  plate  of  the  tooth  is  clean, 
and  only  very  slightly  marked  in  the  comer  teeth.  Beyond 
this  period  the  horse  is  stated  to  be  aged.  The  incisors 
protrude  straighter  from  the  receding  jaw — the  teeth  become 
narrower — ^and  their  wearing  surface  acquires  a  triangular 
form,  as  seen  at  c,  d,  and  /,  Fig.  19.  This  distinguishes 
the  old  animaL 

Dentition  in  the  Ox. — ^The  incisor  teeth  of  the  lower 
jaw  of  the  ox  are  simple,  and  eight  in  number.  From  the 
periods  of  eruption  of  both  temporary  and  permanent  teeth 
being  regular,  the  age  of  the  animal  is  readily  recognised. 
Beyond  the  eraptive  changes  we  observe  the  sharp  teeth 
becoming  more  and  more  blunt  and  narrow,  until  reduced  to 
voy  small  stumps,  which  are  seen  in  old  cattle.  The  sub- 
joined table  indicates  the  succession  in  the  changes  observed 
in  the  ox : — 
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BncoinM. 
X^UaofEarlTATmgt 

TMitooflAtoATBtafB 

(Ummproffed  ftMd^ 

Tn.  Mo. 

No.ofT^«ttL 

Yn.  Ho. 

No-oflMh. 

Tn.  Md. 

VaollMk 

1  9 

2  3 

2  9 

3  3 

2  permanent 
incisors. 
4        da 
6        da 
8        da 

2    3 

2  9 

3  3 
3    9 

2  penoftnent 

4        da 
6        da 
8        da 

2  3 

3  0 

4  0 
6    0 

2  permanent 
inciwas. 
4        da 
6        da 
8        da 

Dentition  in  the  Sheep. — ^In  the  sheep  the  8une  remaib 
apply,  and  it  is  by  the  displacement  of  temporaiy,  and  erup- 
tion of  the  pennanent  teeth,  that  the  age  of  this  animal  is 
also  determined.  Professor  Sunonds  furnishes  us  with  the 
annexed  table: — 


TAMM  OF  EABLY  DENTrnOK, 


Ytus.  MontlLL, 
I  Q     Cecttml  jiwr  of  tetnpo- 
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grinding  action,  and  in  breaidng  bones  or  gna^wing  long  grass, 
the  dog  may  be  seen  to  poah  the  substance  between  these 
hack  molar  teeth. 

Dentition  in  the  Dog. — ^The  subjoined  engraving  (Kg. 
26),  ahows  the  form  and  position  of  the  teeth  of  the  dog. 


Fig.  2d. 

Their  number  in  the  upper  and  lower  jaw  is  expressed  in  the 
following  formula: — 

Indsors, — ;  canines,-!-:  molars,  =  42. 

6  1-1  7-7 

The  information  we  possess  is  furnished  in  Ereutzer's  table 
it  page  52.  Girard  is  the  only  authority  on  the  subject, 
and  the  following  statement,  as  well  as  the  illustrations,  are 
derived  firom  his  work  This  is  a  subject  worthy  of  study, 
and  I  have  the  promise  from  kennels  of  the  skulls  of  hounds 
iriioae  age  is  known,  and  by  such  means  the  observations  of 
tbe  old  authors  may  be  confirmed  or  corrected. 

As  Oiiard  sagrs,  the  dog  is  bom  with  the  eyes  shut,  and 
which  open  on  the  10th  or  16th  day  after  birth.  The  whole 
of  the  milk  teeth  are  usually  cut  then,  or  veiy  shortly  after. 
Between  two  and  four  months  old  the  central  incisors,  and 
often  even  the  middle  ones  of  both  upper  and  lower  jaw,  drop 
9A,  and  speedily  the  whole  of  the  permanent  teeth  axe  ML^ 
defdoped,  aoasto  complete  the  month  by  eight  montliS. 
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The  mferior  inciaors  begin  to  wear  by  fifteen  months.  At 
Fig.  27,  the  milk  teeth  are  shown  as  seen  in  a  pnppy  two  or 
three  months  old,  whereas  Fig.  28  represents  them  in  a  year- 


^A 


Ji 


iig,«r. 


mm 


'jH^m 


He;  IS. 


old  dog.  At  eighteen  months  or  two  years,  the  inferior  cen- 
tral incisors  are  much  worn,  and  between  two  and  three  years 
(see  Fig.  29)  the  middle  ones  are  also  worn.     The  worn  in- 


DENTITION  IN  THE  PIQ. 


61 


of  much  use  (see  Figs.  30,  31).  Beyond  this  period  the  teeth 
offer  Teiy  imcertain  signs  of  aga  The  bluntness  and  yellow 
odour  of  the  toshes  and  other  teeth  offer  the  best  signs  of 
increasing  yeara 


n«.so. 


Fig.  31. 


Dentition  in  the  Pig. — ^This  subject  has  acquired  great 
importance  in  connection  with  the  management  of  show- 
yards,  and  great  credit  is  due  to  Professor  Simonds  and  R 
L  Hunt,  Esq.,  veterinary  surgeon,  Birmingham,  for  the  ac- 
curate knowledge  regarding  the  age  of  the  pig  which  they 
have  acquired  and  disseminated. 

The  pig  is  bom  with  eight  teeth,  which  are  foetal  incisors 
and  foetal  tushes.     At  one  month  four  incisors  are  cut,  be- 
sides three  temporary  molars  on  either  side  of  each  jaw. 
Two  more  temporary  incisors  are  added  to  each  jaw  at  three 
months,  and  aU  the  milk  teeth  are  then  in  position.     The 
jaws  and  teeth  grow,  and  at  six  months,  "in  most  animals, 
but  not  in  aU,  a  small  tooth  comes  up  on  either  side  of  the 
lower  jaw,  behind  the  temporary  tushes,  between  them  and 
the  molars,  and  in  the  upper  jaw  directly  in  front  of  the 
molarsw"    These  teeth  have  been  mistaken  for  tushes.     Tlie 
foiuth  molar  in  position  appears  through  the  gum  also  at  six 
monthSb     The  comer  incisors  are  displaced,  and  permanent 
ones  cut  at  nine  montha     The  permanent  tushes  are  also  ci^t 
at  this  period,  as  well  as  the  fifth  molar  on  each  side  of  eitW 
jaw.    At  me  year  the  middle  incisors  are  changed,  and  l\ie 
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toshes  appear  of  consideFaUe  sin.  The  deddaons  mdan 
are  likewise  shed  at  one  year,  and  aaoceeded  by  permanent 
**  At  eighteen  months/'  says  Fto&ssor  SimondSi  "  or  aboat 
this  period,  the  dentition  of  the  pig  may  be  said  to  be  com- 
pleted. This  is  effected  by  the  catting  of  the  lateral  incisors, 
and  also  of  the  last  or  sixth  molar."  Professor  Simonda  fxa^ 
nishes  us  with  the  following  osefdl  table : — 


^B 

At 

Od« 

Thrta 

Nlse 

TwaLy« 

V^utm 

Binh 

Month, 

M<iiilhi. 

Hoathi, 

MoDthi. 

Honein. 

r-tat      S" 

4 

4 

4 

4 
4 

- 

.» 

,,, 

ioeattAl 

AQd 

lUid 

4k6i»r^ 

*" 

Ptmuneat  Indio^ 

*** 

•** 

4  corner 

mid 
oomer 

and 

PoiuuiQeiit  TufllcB 
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.,, 

■" 

4 

4 
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The  angokri^  of  form,  sharpness  of  bones,  and  grey  ooloor 
of  the  hair  are  not  readily  hidden,  but  teeth  can  be  filed  and 
marked,  and  horns  scraped.  Making  fidse  marks  in  the  teeth 
is  termed  *  bishoping/ — a  practice  common  amongst  horse- 
oopera.  Why  it  shoold  be  called  bishoping  I  cannot  say, 
but  it  strikes  me  that  the  name  was  originally  adopted  as  in- 
dicating cheating  or  cnnning,  for  which  prelates  were  long 
iqKited  fisanona  This  opinion  is  strengthened  by  the  follow- 
ing drcumstance: — It  is  not  usually  known  that  when  a 
haae  is  taken  to  a  forge  to  be  shod,  that,  instead  of  putting 
new  shoes  on,  old  ones  are  sometimes  placed  in  the  fire,  heated 
and  shaped  to  pass  for  new.  Such  shoes  have  always  a  red, 
maty  look,  and  in  Italy  are  called  'cardinals.'  There  is 
evidently  connection  between  the  term  '  bishop '  and  '  car- 
dinal,' as  both  are  used  to  designate  a  fraudulent  practice, 
though,  with  r^ard  to  the  last,  as  applied  to  old  shoes,  it  is, 
perhaps,  derived  from  the  red  colour,  which  is  that  of  the 
cardinals'  stockinga 

The  grey  hairs  of  animals  are  sometimes  painted — ^this  is 
called  '  gypping.'  In  old  horses  the  remarkable  depressions 
behind  die  orbits  are  sometimes  pricked  and  blown  up  with  air ; 
diis  is  called,  in  horse-coping  language, '  puffing  the  glym.' 

It  should  be  remembered  that  with  animals  as  with  the 
human  subject,  'a  well-authenticated  certificate  of  birth  is 
more  reliable  than  the  opinion  of  a  professional  man  as  to 
age,  however  experienced  he  may  be,  and  in  the  large  majo- 
rity of  instances,  not  liable  to  be  misled.  The  fraudulent 
tricks  can  readily  be  detected  by  us,  and  the  cases  of  most 
difficulty  are  those  of  animals  in  which  the  wear  of  the  teeth 
does  not  go  on  regularly,  and  other  signs  of  age  may  develop 
tardily.  Just  as  we  see  hale,  old  men  of  seventy,  who  are 
takoi  for  being  fifty  or  little  more,  so  may  we  see  a  fresh,  old 
horse  at  twenty  retaJn  a  remarkably  joufchiul  appearance. 
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There  are  occasionally  yety  mngnlar  conditions  of  the  teeih 
of  horses,  and  one  of  the  most  common  is  the  persistence 
in  the  jaw  of  some  of  the  temporary  incisora  This  arises 
from  the  latter  not  having  been  pressed  upon  by  the  advan- 
cing permanent  teeth,  and  they  then  lose  the  colonr  and  form  of 
colt's  teetk  I  have  known  a  horse  with  twelve  incisors  in 
the  lower  jaw,  though  most  frequently  the  peculiarity  only 
amounts  to  the  presence  of  one  or  two  extra  teeth.  Occa- 
sionally a  tooth  may  be  vTanting,  either  from  having  been 
removed  or  never  having  been  developed.  Even  in  these  ex- 
ceptional cases,  the  appearances  of  the  mouth  are  Seut  guides 
in  ascertaining  the  age  of  horsea 
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CHAPTER  IL 

DIOBBnON. — ^DIB^ASES  OF  TEETH. — IN8ALIVATI0N. 

MiatfmticiiL — Opening  and  doong  the  jaws. — Lstenl  action  in  herbivora.  — 
Begnlaritj  in  the  action  of  the  jaws. — ^The  action  alow. — Peculiarity  in 
mminantB. — MoTement  in  camiTora. — Action  of  tongue  during  mastica- 
tion. — Injuries  to  the  temporo-maziUary  joints. — Dislocation. — Open 
joint. — Diseases  of  the  jaws. — Fractures. — Their  oonsequenoes.— Scrofu- 
loos  softening  and  degeneration. — Fibro-plastic  growths,  or  osteo-sarconia. 
— ^Abnormal  state  of  the  teeth. — Tumour  on  an  incisor. — Buck  teeth. — 
'Grib-bifeing* — Its  symptoms  and  prevention. — Fracture  and  dislocation 
of  the  iiicisors. — Removal  of  indsora. — Peculiarities  and  disease  of  the 
molar  teeth. — Supernumerary  teeth. — Wolfs  teeth. — Irregularities  of  de- 
▼elopmcQi. — Fistulse  on  the  forehead. — An  instructive  case  in  a  colt. — 
Molar  psessing  through  the  palate. — Irregularities  in  the  rows  of  teeth. — 
Sharp  edges  of  molars. — Excess  in  length  of  molars. — Caries. — Deposit 
ol  bone  within  the  tooth  socket. — Diseases  of  the  dental  pulp  and  of 
periosteum. — Symptoms  of  disease  of  teeth. — Operations  on  teeth. — 
'Chewing  a  rasp.' — Brognies^s  instruments. — Go  wing's  instruments. — 
Extraction  of  teeth. — Plugging  teeth. — Insalivatiou. — Diseases  of  the 
•akivary  ^yparatus. — Functional  disorders. — Concretions. — Parotitis. — 
Deghitition. 

The  jaws  and  teeth  are  disposed,  as  we  have  already 
seen,  for  a  very  various  action  in  carnivorous  and  her- 
bivorous animjilft.  The  mouth  is  opened  by  the  relaxa- 
tion of  the  powerful  masseters,  the  dropping  of  the  lower 
jaw  in  consequence  of  its  own  weight  and  the  action 
of  the  digastric  muscle.  In  the  horse,  another  muscle,  the 
%lo-mazillaris,  aids  matarzaU/in  the  same  act.  TVie  c\osox^ 
yf  tbtf  motttb  18  effected  by  muscles  which  are  extr^m^Vj 


66 


DIGflRnOK. 


powerful  in  camivora^  and  very  effectiye  also  in  herbivoroiu' 
quadrupeds. 

In  the  latter  we  observe  a  lateral  movement  which  the 
French  have  called  ''mouvement  de  diduction^''  and  which 
really  is  the  movement  of  the  axis  of  the  lower  jaw  across 
that  of  the  upper.  It  is  rather  a  rotatory  movement  than  a 
lateral  displacement,  one  of  the  articulatory  heads  of  the 
lower  jaw  being  fixed  or  turning  on  its  own  centre,  whilst 
the  opposite  one  describes  an  arcL  The  nature  of  this  lateral 
movement  explains  how  it  can  only  occur  one  way  at  a  time, 
as  Colin  has  shown  by  some  very  interesting  experiments. 

All  the  organs  of  mastication  act  with  a  remarkable  regu- 
larity in  herbivorous  animals,  and  we  find  that  the  movement 
of  the  lower  jaw  may  persist  firom  one  side  to  the  other, 
whichever  it  may  be,  for  a  quarter  of  an  hour,  and  even  for 
one  whole  hour  at  a  tima  Thus  the  lower  jaw  may  move 
to  the  right  and  back  to  the  left,  the  grinding  process  going 
on  between  tbe  right  molars,  and  vice  versa.     Tlii^t  uiiilatt.^ral 
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or  if  the  te^  are  incapacitated  from  any  circumstance,  so 
that  hay  or  any  other  food  escapes  grinding,  the  animal  fedls 
off  in  condition. 

In  ruminating  animals  the  act  of  chewing  is  veiy  rapid 
and  inc<»Eiplete  whilst  the  collection  of  food  is  going  on,  bnt 
there  is  a  very  slow  and  perfect  mastication  when  the 
aliment  is  retomed  to  the  mouth  during  rumination. 

GamiYorous  animals  do  not  enjoy  this  lateral  movement, 
from  the  fixed  nature  of  the  joint  between  the  jaws,  as  well 
as  the  manner  in  which  the  teeth  fix  into  each  other,  and  do 
not  present  a  surfiice  for  free  lateral  friction. 

The  teeth  are  therefore  adapted  for  the  perforation  of  flesh 
by  a  ample  closure  of  the  jaws  in  all  camivora,  whereas  they 
are  truly  grinders  in  the  herbivora.  The  tongue,  in  connec- 
tion with  mastication,  rolls  the  food  from  side  to  side,  and 
from  before  back,  whereas  the  cheeks,  also  endowed  with 
muscular  power,  press  the  food  between  the  molars. 

DISEASES  OF,  AND  INJURIES  TO,  THE  ORGANS  OF 
MASTICATION. 

Injuries  ikfuoted  on  the  Joint  between  thbTeicporal 
BoHB  AND  Lower  Jaw.— This  joint  is  broad,  well  protected, 
and  so  formed  as  to  render  it  not  very  liable  to  ii\jury  or 
disease,  which,  whenerer  present,  is  attended  with  much 
danger.  In  man,  and  some  of  the  lower  animals,  dislocation 
backwards  is  possible.  This  is  an  accident  unknown  in  the 
horse  and  large  herbivorous  quadrupeds.  It  is  of  extreme 
rarity  even  in  the  dog  and  cat,  and  occurs  from  the  lower 
jaw  being  accidentally  opened  wider  than  is  normally  ad- 
mitted by  the  joint  The  mouth  being  forced  open  in  the 
miel  manner  we  hare  seen  adopted  in  giving  some  aa\m«i\fe 
aedicio^  is  apt  to  injure  the  joint    The  displacemeal  \^ 
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Usually  downwards,  but  sometiiuea  to  one  side.  The  first 
form  is  termed  complete,  and  tlie  second  incomplete. 

Treatment — By  presaiiig  the  thumb  fii-mly  against  the 
neck  of  the  lower  jaw,  grasping  the  latter  with  the  other 
lingers,  and  then  turning  backwards  and  giving  an  upward 
direction  to  the  chin,  the  jaw  suapa  into  its  proper  pkce. 
Hertwig  says :  *'  One  man  holds  the  animars  four  legs  and 
body  still,  and  two  assistants  firmly  fix  the  heai  A  bit  of 
wood  fix>m  10  to  16  inches  long,  and  fn>m  J  to  1  inch  thick, 
must  be  pressed  between  the  jaws  as  fer  back  as  posdble, 
and  then  the  operat-or  grasps  the  lower  jaw  and  straightens 
it,  pressing  it  firmly  upwards  against  the  stick  In  this 
act  a  powerful  leverage  is  obtained,  whereby  tho  bones  arc 
brought  in  appositioiL"  The  after^reatment  oonsists  in 
keeping  the  animal  as  quiet  as  possible. 

Open  joint. — Both  horses  and  oxen  a^e  liable  to  blows  and 
wounds  over  the  temporo-maxillary  joint.     If  the  synovia  or 
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Treatment  consists  in  applying  a  strap  and  head-collar  on 
the  horse  and  ox,  such  as  the  one  represented  below  and 
used  for  fractures.    (See  Fig.  33.) 
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or  ox  most  not  be  allowed  a  partide  of  solid  food  until  the 
opening  is  closed,  which,  in  saccessfid  cases,  will  be  obtained 
in  abont  a  week  or  ten  day&  All  means  to  close  the  wound 
early,  such  as  caustics  and  the  hot  iron,  faiL 

Death  in  these  cases  may  result  from  three  causes.  The 
most  common  is  probably  anchylosis,  or  bony  deposition 
around  the  joint;  the  second  in  frequency  is  purulent  infec- 
tion, or  poisoning  of  the  blood  by  pus  or  matter;  and  the 
third  is  tetanus  or  lock-jaw. 

Diseases  op  the  JAwa — ^The  horse  is  not  very  subject  to 
the  peculiar  d^enerations  of  bones  which  implicate  the  &ce 
and  lower  jaw  of  cattla  I  have  only  seen  one  instance  of, 
apparently,  scrofrQous  disease  of  the  lower  jaw  in  the  horse. 
The  subjoined  cut  indicates  the  amount  of  destruction  which 
occurred  by  suppuration,  the  manner  in  which  all  the  teeth 
became  loose,  and  were  only  supported  by  the  membrane  of 
the  gums,  the  teeth  themselves  escaping  free  from  disease. 
(Fig.  34.)    Such  a  condition  is  clearly  incurable,  and  for- 
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tunately  veiy  rare.  In  the  ox  also  a  remarkable  oonditiQn 
is  represented  by  Figs.  35,  36,  due  to  absoess  in  the  jaw, 
whereby  the  bone  has  been  destroyed  and  the  teeth  dis- 
placed:— 
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DO  recognised  cause  of  the  disease.    It  ocenrs  most  readily 
from  2  to  5  or  6  years  of  age^  and  affects  steers  in  preference 


Fig.  98. 


to  bulls,  the  lower  jaw  is  most  frequently  seized  in  the  vicinity 
of  the  second  and  third  molar  teetL  (See  Fig.  37.) 
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Sometimes  the  npper  jaw  is  implicated,  and  fitnH  4  beiiiti- 
fill  specimen  I  obtained  the  sabjoined  illustration: 


nK.88. 


Symptoms. — At  a  spot  on  the  side  of  the  bee  correspond- 
iug  to  the  roots  of  the  third  or  fourth  grinder,  above  or 
))elow,  a  small,  hot,  circumscribed  swelling  occurs.  The 
animal  experiences  no  inconvenience  from  it,  except  when 
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enclofled  in  sdid  cavities,  surrounded  by  bony  jUatea  or  a 
tough  gristly  tissue.  M.  CoUignon,  vetmnaiy  inspector  of  the 
slaughter-house  of  Montmartre,  has  observed  the  disease  three 
times  in  300  oxen,  and  those  he  found  affected  came  from 
the  marshy  plains  of  La  Bochella  In  the  plains  of  Ferrara 
and  in  the  Maremme  of  Tuscany  the  disease  is  very  frequent 
Low-bred  animals  are  most  subject  to  it,  and  its  origin  is 
usually  attributed  to  a  blow. 

Treatment — In  the  early  stage,  the  small  tumour  may  be 
blistered,  or  iodine  ointment  rubbed  over  its  sur&ce  daily 
for  a  week.  Should  this  fjGul  to  disperse  the  disease,  it  pro- 
gresses in  spite  of  all  treatment,  and  most  rapidly  if  any 
attempt  is  made  to  extirpate  the  growtL  The  proper  advice 
in  any  such  case,  is  to  consign  the  animal  as  soon  as  possible 
to  the  butcher.  As  I  mention  in  my  work  on  Dairy 
Stock,  "  this  malady  is  incurable,  and  dairy-keepers  should 
not  allow  cows  to  be  treated  for  any  length  of  time,  as  I  have 
seal  them  occasionally  in  Yorkshire." 

Fractures  of  the  Jaws. — ^The  upper  jaw  is  not  much  sub- 
ject to  this  kind  of  injury,  but  the  lower  is 
vety  liable  to  be  broken.  The  causes  are 
falls,  kicks,  and  other  blows.  Partial  frac- 
tires  may  result  from  animals  biting  in- 
cautiously very  hard  substances,  or  from  the 
▼ididrawal  of  teeth. 

Sometimes  the  bone  is  cracked,  but  of- 
tener  broken,  so  that  distinct  grating  may  be 
beardwhen  the  lower  jawismoved.  Inyoimg 
animals  the  fracture  is  longitudinal,  and 
separates  the  two  halves  of  the  lower  jaw 
b^ween  the  incisor  teeth.  A  curious  form 
of  oblique  fracture  is  represented  at  Fig,  39. 
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This  is  very  uncommon,  and  more  frequently  do  we  observe 
the  fracture  represented  bdow : — 
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vided  with  toshes  the  latter  may  be  tied  together  across  the 
mouth.  Silver  wire  is  the  best  kind  of  ligature  for  such  an 
operation.  Charges  have  been  applied  over  the  seat  of  injuiy, 
but,  as  they  cannot  limit  the  movement  of  the  jaw,  are  of  no 
use.  Splints  of  wood  or  iron  are  easily  applied  in  the  inter- 
maxillary space,  and  on  either  side  of  the  head,  to  keep  the 
Ijones  in  apposition;  and  a  head-collar,  shown  at  Fig.  33, 
has  been  used,  but  is  not  sufficient  alona  Even  in  transverse 
and  oblique  fractures  of  the  neck  of  the  lower  jaw,  the  ends 
of  the  bone  may  be  cut  down  upon,  trephined,  and  tied  to- 
gether by  silver  wire.  This  plan  has  not  been  reconmiended 
by  any  veterinaiy  writer  that  I  am  acquainted  with,  and  the 
most  usual  method  is  to  rely  on  external  applications  as 
means  of  diminishing  movement,  and  ensuring  the  apposition 
of  parts. 
The  consequences  of  ununited  or  irregularly  joined  frac- 
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^ues  about  the  chin  are  shown  in  the  annexed  eute,  (^]EV^. 
^l  i£J    Tie  portions  of  separated  bone  have  been  ««- 
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rounded  by  deposit  in  oider  to  oonaalidite  the  ptxti.    The 
incisor  teeth  have  been  irrognlazfy  dtopkced  hj  the^ohin 
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stnctoril  disease  I  have  notioed  has  been,  in  <me  case,  th^ 
development  of  a  tomoiir  from  the  cem^it  at  the  neck  of  one 
of  the  lower  indsora  The  tumour  was  about  the  size  of  a 
wahint,  and  in  structure  approached  as  much  the  characters 
of  true  bone  as  any  specimen  of  cement  which  may  be  ex- 
amined   Such  a  growth  is  easily  knocked  off  with  a  chisel 

The  position  of  the  incisors  is  subject  to  some  deviations 
from  the  normal  state.    This  is  well  illustrated  by  Fig.  43, 
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which  represents  a  peculiar  curling  in  of  the  alveoli,  and  con- 
sequent contracted  appearance  of  the  arch  of  the  teetL  This 
is  certainly  rare,  and  more  commonly  do  we  find  anomalies 
as  to  number. 

Kg.  44  indicates  one  of  the  very  common  irregularities 
which  give  a  still  mojie  peculiar  appearance  to  the  movvXk 
wjJoi  tbe  teetb  over-ride  each  otber,  and  as  many  afi  de-veiv, 
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and  sometimes  twelve  incisors,  have  been  seen  in  the  bwer 
jaw,  constituting  a  double  row  of  teeth. 

In  all  our  domestic  animals  peculiar  deviations  firom  the 
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leads  to  remarkable  deformities,  the  most  common  and  im- 
portant of  which  is  parrot-motUh,  represented  by  Fig.  5,  p.  U. 

The  incisor  teeth  of  herbivorous  quadrupeds  are  often  sub- 
ject to  excessive  wear,  and  in  no  animal  is  this  more  frequently 
seen  than  in  the  horse,  when  the  habits  of  gnawing  the  manger 
and  of  crib-biting  are  indulged  in.  *  Crtb-biting'  is  a  peculiar 
propensity,  which  is  regarded  as  a  decided  vice,  because,  when 
the  habit  becomes  confirmed,  it  is  attended  by  very  disagree- 
able symptoma 

A  'crib-biter'  is  always  known  by  the  worn  aspect  of  the 
incisors,  and  this  not  from  a  fair  way  of  biting,  but  rather 
pressing  or  rubbing  the  edge  of  the  teeth  either  of  the  upper 
or  lower  jaw,  or  both,  against  any  hard  object,  especially  the 
manger,  as  the  most  convenient  spot.  In  the  act  of  cribbing, 
a  horse  fixes  his  head,  curves  his  neck,  and  appears  to  eruc- 
tate, or  to  swallow  air.  Whatever  may  be  the  nature  of  the 
act,  there  is  soon  evidence  of  a  dyspeptic  state,  as  the  abdomen 
swells,  and  the  horse  may  seriously  injure  himself  by  persist- 
ence in  indulging  in  this  bad  habit  In  some  cases  the  evils 
attending  the  vice  are  not  so  great,  but  at  all  times  a  crib- 
Mter  must  be  looked  upon  very  suspiciously.  In  the  course 
of  time  the  gullet  becomes  thin  and  distended  in  crib-biters, 
and  from  the  irregularity  in  the  width  of  the  passage,  choking 
is  sometimes  favoured. 

The  only  cure  for  a  crib-biter  is  to  do  away  with  the 
manger,  or  any  object  against  which  the  horse  can  crib.  By 
placing  straps  round  the  throat,  and  thus  pressing  on  the 
windjnpe,  the  animal  is  stopped  from  the  bad  practice,  but 
tliis  is  attended  with  the  danger  of  producing  distortion  and 
constriction  of  the  air-passage,  rendering  the  animal  an  in- 
cmable  roarer. 

The  incisor  teeth  are  often  broken,  or  partially  displaced. 
When  brokeik,  it  is  possible  that,  as  they  grow,  the  deformity 
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disappears,  tlicnigb  sometimes  it  is  necessaiy  to  remove  one. 
This  is  effected  hj  forceps,  wMch  are  billed  or  necked  with 
E  deep  fossa  or  notch,  so  as  to  etmble  the  operator  to  get  a 
firm  hold  of  the  tooth  close  to  the  gum. 

Attention  mijst  be  paid  to  the  direction  of  the  teeth  in 
drawing  them,  the  upper  incisors  curving  upwards  and  back- 
wards, and  the  lower  ones  downwards  and  backwardsw  To 
prevent  injuiy  to  the  alveolus  or  tooth  socket,  the  incisor  bo 
be  removed  should  he  shaken  and  loosened,  before  much 
traction  is  employed  in  order  to  withdraw  the  tootL  I  maj 
mentioHi  that  it  is  most  frequently  a  temporary  incisor^  with 
a  short  slender  fang,  that  we  are  called  upon  to  extract,  and 
this  is  attended  with  veiy  little  difficulty. 

PECULIAEITIEa  AND  DlBEASES   OF  THE  MOLA®  TeETH, — 

Bouley  justly  states  that  it  is  rare  to  see  supeniumemiy 
molars,  yet  he  remembers  a  case  in  which  a  horse  had  double 
rows  in  the  npper  jaw.  This,  says  Bouley,  must  have  arisen 
from  the  dental  papillte,  or,  as  he  calls  them,  '  pulps/  baving 
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I  published  some  notes  on  a  case/  which  I  think  may  not  be 
uurorthy  a  place  here.    I  said; — 

^*  M.  Lafosse,f  professor  of  clinical  medicine  in  the  vetm- 
nary  ;9chool  of  Toulouse,  had  under  his  treatment  a  four- 
year-old  mare,  which,  two  months  before  admission  into  the 
infirmary,  was  affected  with  a  phlegmonous  tumour  in  the 
vicinity  of  the  left  ear.  This  was  opened;  the  wound  that 
resulted  rapidly  contracted,  but  a  fistula  remained.  On  the 
8lh  of  February,  1855,  when  Lafosse  first  saw  the  case,  he 
found  a  painful  tumour,  with  a  granulating  wound  just  behind 
the  scutiform  cartilage,  and  near  the  upper  part  of  the  parotid 
gland.  The  mare  was  restless,  and  the  parts  could  only  be 
examined  in  a  complete  manner  the  day  after,  when  she  was 
cast  By  probing,  he  ascertained  that  at  the  bottom  of  the 
fistulous  tract  was  some  hard  substance,  which  he  supposed 
to  be  the  scutiform  cartilage  in  an  ossified  state,  or  a  portion 
of  the  temporal  bone  exfoliating.  A  severe  operation  was 
perfoimed,  and  the  solid  object,  with  some  diflSculty,  extracted. 
It  was  double,  deeply  seated,  and  firmly  adherent  to  surround- 
ing textures.  Slight  haemorrhage  occurred,  from  division  of 
the  anterior  auricular  artery,  which  was  easily  stopped;  the 
wound  was  dressed,  and  the  animal  soon  recovered,  having 
shown  only  a  few  symptoms  of  sore  throat  after  the  operation. 

**  I  shall  not  translate  M.  Lafosse's  description  of  the  pro- 
ducts he  extracted.  They  were  composed  of  tooth-substance; 
and  although  it  has  been  questioned  whether  it  is  real  tooth 
that  is  developed  in  the  shape  of  accidental  growths  in  the 
ricinity  of  the  ear,  still  it  is  now  a  well-established  fact,  how- 
ever puzzling  to  the  minds  of  some  it  may  be  to  comprehend 
the  origin  of  their  existenca 

*  See  "Contemporary  Progress  of  Veterinary  Science  and  Art,  by 
John  Gftrngee,**  Feferinartan,  page  393. 
t  fawmal  da  Vdi^nadret  du  Midi,  June,  1855. 
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"  Lafosse  attempts  a  teratological  explanatioii,  but  first  asks, 
'If  teeth  arc  looked  on  as  arising  from  the  tegnmentaiy 
system,  considering  them  in  most  animals  as  emanating  from 
papillae  and  mucous  membrane,  where  was  the  dermoid  papilla 
that  constituted  the  basis  of  development  of  this  tooth,  deeply 
seated  and  close  to  the  car,  especially  as  what  might  be  taken 
as  the  crown  looked  towards  the  inner  surfieu^  of  the  skin?' 

**  Further  on,  Lafosse  shows  that  in  certain  animals  teeth 
absolutely  emanate  from  the  osseous  system,  such  as  in  the 
coluber  scaber,  and  other  serpents,  in  which  true  osseous 
eminences,  coated  by  enamel,  pierce  the  oesophagean  tunics, 
and  project  into  the  tube,  whereas  they  are  attached  to  about 
thirty  vertebrae,  of  which  they  form  the  inferior  spinous  pro- 
cess These  are  intended  to  crush  the  eggs  that  the  serpents 
feed  upon. 

"Having  established  that,  as  well  as  developing  from 
mucous  membrane,  teeth  may  spring  from  bone,  Lafosse 
leads  us  to  consider  the  dental  tumours,  above  spoken  of,  as 
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tore.     The  animal  eats  slowly  and  with  difficulty,  it  is  in 
consequence  in  a  lean  and  unthrifty  condition. 

"  The  last  case  of  M.  Macrops  which  is  recorded  at  length, 
had  been  previously  treated  by  three  veterinary  surgeons 
without  success,  and  was  about  to  be  slaughtered  as  incurable 
when  it  fell  into  his  hands. 

"  After  securing  the  animal  properly,  a  crucial  incision  was 
made  over  the  tumour,  and  the  skin  raised  from  the  osseous 
parietes,  to  which  it  was  firmly  adherent  The  outer  plate 
of  the  cranium  was  then  found  to  be  attenuated  by  the  pres- 
sure of  the  foreign  body.  By  means  of  pincers  and  a  knife  a 
sufficient  amount  of  this  was  removed  to  allow  of  the  intro- 
duction of  a  strong  instrument  beside  the  dental  tumour. 
By  this  instrument  pressure  was  effected  on  the  tumour  in 
different  directions,  always  avoiding  any  measure  calculated 
to  cause  pressure  on  the  brain,  and,  after  some  difficulty, 
the  offending  body  was  removed,  leaving  a  deep  cavity  with 
smootihi  edges. 

"  M.  Macrops  has  always  found  these  fistulae  dependent  on 
a  similar  cause,  and  in  all  the  cases  operated  on  by  him,  the 
crown  of  the  tooth  has  been  turned  towards  the  cranium. 

"Out  of  fourteen  horses  on  which  the  same  operation  was 
performed,  thirteen  were  completely  cured  in  the  course  of 
from  ten  to  fifteen  days.  The  fourteenth  was  twice  operated 
on,  with  an  interval  of  three  months,  and  at  each  operation 
a  similar  tumour  was  extracted.  After  the  second  operation 
there  still  remains  a  soft,  encysted  tumour,  of  the  size  of  a 
small  ^g,  from  the  inner  surface  of  which  is  secreted  a 
transparent  albuminous  fluid.  When  the  tumour  is  full,  the 
liquid  escapes  by  a  very  delicate  canal,  opening  opposite  the 
middle  of  the  ear.  All  means  resorted  to  for  the  cure  of  this 
cyst  have  foiled, — the  injection  of  tincture  of  io^ne,  lYie  ^J^- 
plicali^ai  oftJie  hot  iron  to  its  inner  surface,  and  t\ie  ]^^^%^ , 
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of  a  seton  through  it,  have  been  equally  ineflfectoaL  M.  Mac- 
crops  is  accordingly  of  opinion  that  in  this  case  »  third 
tumour  of  a  similar  kind  is  in  progress  of  formation. 

**  A  remarkable  feature  in  these  cases  is,  that  the  subjects 
are  all  young  animals,  and  during  the  period  of  dentition. 
This  can  easily  be  understood;  another  circumstance,  how- 
ever, is  not  so  easily  explained,  the  tumours  have  all  been  on 
the  right  sida  This,  if  possessed  of  no  definite  cause,  must 
be  looked  on  as  at  least  a  remarkable  coincidence. 

"  M.  Macrops  has  also  found  them  invariably  directed  up- 
ward toward  the  poll,  so  that  he  looks  on  them  as  resulting 
fh)m  a  sort  of  reversing  of  the  embryo  tootL 

"  In  the  April  number  of  this  Journal  there  is  a  description 
of  a  similar  case,  operated  on  by  M.  Tyvaert,  Government 
veterinary  surgeon  at  Mechlin.  His  subject  was  eight 
months  old,  and  had  been  treated  for  three  months  by  an 
empiric  without  effect.  In  this  case  tliere  was  a  fluctuating 
tumnur,    containing  a   quniitity  of  whitish  liquid,  on    the 
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tn  old  injury,  and  as  the  animal  got  worse,  he  .was  sent  to 
the  New  Yeterinaiy  CoU^  on  the  3rd  of  April,  1860.  At 
diat  time  the  horse's  condition  was  yery  bad  Mastication 
vas  evidently  impeded,  and  the  animal's  muscles  wasted.  I 
cttt  him  on  the  6th,  and  passed  a  probe  two  inches  down- 
wards and  outwarda  The  discharge  was  scanty,  and  a  hard 
drcomscribed  tumour  about  the  size  of  a  pigeon's  egg  was 
ntuated  above  the  temporal  arcL  A  crucial  incision  through 
the  thickened  skin  and  fibrous  structures  exposed  the  black 
top  of  the  tooth  substance  drawn  at  Fig.  45.     I  took  a  pair 


Fig.  4J. 


of  bone  forceps  and  tried  to  extract  it,  but  failed,  and  with 
a  hammer  and  chisel  easily  knocked  out  of  its  cavity  the 
higer  portion,  which  had  evidently  become  detached  from 
a  small  bit  readily  removed  with  forceps  and  scalpel,  as  it 
was  loosely  connected  to  .the  walls  of  a  cyst  containing  the 
tumour.  The  whole  proved  to  be  made  of  true  tooth 
substance,  and  was  affected  with  caries,  as  shown  above. 
From  that  day  the  horse  improved,  but  the  fistula  never 
tioHd  perfectlf^  anddnrmg  the  Gist  week  in  Tebiuax^  \aJib 
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he  was  again  placed  under  my  cara  On  the  7tJi  I  cast  him, 
opened  up  the  fistula,  and  found  a  broader  tumour  had  de- 
veloped beneath  the  seat  of  the  first  ona  Its  base  was  deep 
and  wide,  and  at  every  stroke  of  the  mallet  and  chisel,  the 
horse  indicated,  from  convulsive  twitching  and  great  struggles, 
that  the  concussion  was  directly  transmitted  to  the  brain. 
The  tumour  could  only  be  partially  removed,  and  the  horse 
thus  proved  incurabla  It  is  evident,  as  Macrops  has  shown, 
that  several  dental  formations  may  succeed  each  oth^. 

Fortunately  the  incurable  cases  are  few,  but  it  is  essential 
to  know  the  true  nature  of  the  disease,  in  order  to  direct  our 
remedies  with  effect. 

Irregularities  in  the  Rows  op  Teeth. — ^There  are 
numerous  irregularities  in  the  direction  of  molar  teetL  I 
remember,  during  the  period  that  I  was  a  pupil  at  the 
London  Veterinary  College,  a  colt  was  brought  in,  suffering 
much  fi'om  a  molar  tooth,  which,  instead  of  protruding  on 
the  alveolar  margin  of  the  upper  jaw,  passed  inwards  through 
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the  saperior  molars,  and  the  inner  margins  of  the  lower,  be- 
come sharp  and  ja^ed.  This  tends  to  induce  excoriations 
in  the  mouth;  the  movements  become  more  and  more  limited, 
and  the  irregularities  more  marked.  Bouley  refers  to  a  spe- 
cimen in  the  Alfort  Museum,  in  which  the  tables  of  the  teeth 
fonn  such  inclined  planes  as  to  be  parallel  with  each  other, 
and  crossing  each  other  like  scissor-blades.  The  cause  of 
this,  according  to  Professor  Bouley's  observations  on  the  speci- 
men, appears  to  have  been  caries  of  two  molars  which,  having 
limited  the  action  of  the  jaws  to  one  side,  led  to  growth  on 
the  opposite  side  of  the  teeth,  and  gradually  the  confined 
movements  of  the  jaws  fevoured  the  full  development  of  the 
deformity. 

The  lower  molar  teeth  being  smaller  than  the  upper,  are 
occasionally  most  worn,  and  this  often  leads  to  excessive 
wear  of  the  middle  molars  on  each  side,  the  anterior  and 
posterior  ones  remaining  larger.  The  middle  molars  may  be 
WOTn  down  to  the  gums,  and  the  latter  then  sustain  injury. 

I  have  before  mentioned,  that  from  a  molar  tooth  not  being 
worn  over  its  whole  surface,  a  portion  may  exceed  a  natural 
length.  This  is  sometimes  the  case  with  an  entire  tooth, 
when  the  opposite  one  is  absent 

During  my  experience  in  Scotland,  I  have  met  with  a  large 
number  of  colts  two,  three,  and  four  years  of  age,  sufiering  from 
the  displacement  of  a  temporary  molar,  the  non-eruption  of 
the  permanent  tooth  which  should  have  taken  its  place,  and 
the  production  of  much  irritation  from  food  and  other  sub- 
stances entering  the  empty  socket  Sometimes  the  opposite 
tooth  grows  up,  as  seen  in  Fig.  46. 

The  annexed  illustration  shows  how  a  projecting  molar  tooth 
°"^y>  l>y  pressure,  induce  inflammation  of  the  upper  jaw, 
ulceration,  and  a  discharge  by  the  nose,  which  is  often  ofien- 
sive,  and  very  difficult  to  cure.     Before  such  destmction  has 
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occurred,  signs  of  difficult  mastication  are  perceptible,  and 
soon  a  swelling  of  the  face  and  imperfect  passage  of  air 
througli  the  nose  are  observed. 
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tunly  fliore  subject  to  earies  and  other  destrQctive  changes 
than  the  incisors.  The-  morbid  process  is  sometimes  slow, 
and  at  others  rapid 

Two  Tiews  have  been  maintained  as  to  the  origin  of  caries. 
The  one,  that  it  is  dne  to  a  chemical  action  on  the  teeth  by 
sobstanoes  in  the  mouth;  and  the  other,  that  it  depends  on  a 
cause  op^*ating  through  the  nerves  and  blood-vessels  affecting 
the  miction  of  the  tooth,  and  leading  to  its  destruction, 
gradual  or  quick.  The  latter  is,  in  my  opinion,  the  true 
explanation  of  the  origin  of  the  disease.  My  readers  must 
not  forget  the  reference  I  made  in  my  last  chapter  to  the 
hig^y  vascular  and  sensitive  pulp,  which  sends  delicate 
branches  into  the  numerous  dentinal  tubes.  It  is  the  pulp 
with  its  prolongations  which,  when  inflamed  and  affected  by 
eiqpoBiire  to  air,  or  by  heat  and  cold,  becomes  extremely 
tender^  and  is  the  true  seat  of  pain.  Horses  and  all  animals 
tnSat  intolerably  firom  toothache.  They  cannot  eat,  depress 
their  head,  or  lay  it  on  the  manger  or  side-post,  and  indicate 
mstked  relief  when  the  offending  tooth  is  removed — no  easy 
task,  BB  we  shall  presently  see. 

The  caries,  in  the  early  stage,  may  lead  to  opacity,  and 
gradually  to  a  dull  brown  or  black  hue  of  the  enamel  A 
bole  is  formed,  and  the  dentine  then  becomes  diseased.  It 
nems  often  to  exfoliate,  and  gradually  to  break  up  into  its 
constituent  elements,  which  are  softened,  and  soon  disintegrate. 
It  is  the  accumulation  of  putrefactive  substances  in  the  holes 
of  diseased  teeth  which  induce  great  foetor. 

The  fiing  of  the  tooth  may  primarily  become  diseased,  the 
yaip  is  destroyed,  and  the  tooth,  being  deprived  of  nourish- 
oaenty  dies,  and  is  rubbed  down  by  the  opposing  tooth.  This 
ii  often  the  cause  of  fistulse  of  the  face.  An  abscess  forms  in 
the  alveolus,  the  bone  swells  and  softens,  the  matter  points 
tQ  the  soiftce  and  is  discharged,  so  that,  in  the  course  of  a 
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few  days,  a  regular  sinus  or  fistula  is  formed,  which  is  usually 
treated  by  caustics,  but  without  any  good  result 

Professor  Bouley  refers  in  a  very  happy  manner  to  impor- 
tant changes  which  occur  in  carious  molars  in  the  horse. 
When  the  tooth  socket  is  opened  through  the  toothy  the 
membrane  which  lines  the  alveolus  becomes  inflamed,  and 
soon  there  is  a  deposition  of  bone  or  cement  irr^ularly  around 
the  tooth.  The  root  of  the  tooth  is,  therefore,  the  seat  of  a 
true  exostosis;  and  from  the  tension  of  parts  inflamed  and 
thickened,  it  is  easy  to  believe  that  the  poor  animal  must 
sufibr  intense  pain.  The  thickening  of  the  bone  or  cement 
around  the  fang  of  a  diseased  molar  tends  to  render  the  ex- 
traction of  the  tooth  more  difficult  than  when  such  change 
lias  not  occurred. 

If  caries  affects  either  or  both  of  the  first  two  molars,  they 
are  apt  to  induce  atrophy  of  the  bone,  disease  communicating 
with  the  nasal  chamber.  The  root  of  the  tliird  molar  corred- 
ponds  to  the  point  where  the  sensitive  fifth  pair  of  nerves 
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Disease  op  the  Membbane  lining  the  Tooth  Socket. 
—In  this  case  the  horse  could  not  masticate,  the  teeth  be- 
came loose,  and  the  jaws  swollen.  From  the  easy  withdrawal 
of  one  or  two  molars,  and  the  absence  of  any  tendency  to 
restoration,  the  animal  was  destroyed.  The  only  lesion  which 
oould  be  observed  was  inflammation  of  the  membranous  lining 
of  the  tooth  sockets.  The  cause  of  this  singular  condition 
was  unknown. 

Symptoms  of  Diseases  of  the  Teeth. — Frequently  the 
teeth  are  not  looked  at  until  horses  are  perfectly  emaciated, 
or  after  fruitless  efforts  to  relieve  in  cases  of  oppressed 
breathing  from  supposed  nasal  tumours.  Imperfect  masti- 
cation and  rejection  of  partially  chewed  food  from  the  mouth 
first  indicate  some  source  of  pain  or  imperfect  action  of  the 
teeth.  Com  is  greedily  swallowed,  but  without  being  crushed 
by  the  molars,  and  is  therefore  seen  whole  in  the  excrement. 
He  sjrstem  soon  suffers,  and  the  animals,  hide-bound  and 
languid,  are  readily  attacked  with  disease,  especially  from 
colic,  due  to  the  undigested  food  which  distends  the  large 
intestine. 

When  symptoms  such  as  the  foregoing  are  witnessed,  ex- 
amining the  mouth  by  holding  the  tongue,  or  using  a  balling- 
iron  like  either  represented  by  Figs.  47,  48,  may  enable  us 
to  determine  with  precision  the  nature  of  the  disease. 
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The  root  of  the  tooUi  may  be  inflamed,  and  the  jaw  swol- 
len and  tender.  Abscess  may  fonn,  and  extensive  osseous 
disease,  such  as  we  have  represented  by  Fig.  46. 

It  is  true  that  this  may  be  produced  by  inflammation  at- 
tacking the  tooth  socket,  independently  of  a  projecting 
molar,  to  set  up  irritation,  and  I  have  operated  in  several 
cases,  believed  by  practitioners  to  have  been  instances  of 
nasal  polypus,  or  of  glanders,  and.  which  have  yielded  to 
the  removal  of  diseased  bona* 


*  As  interestiiig  examples  of  mistaken  diagnosis,  I  may  quote  two 
lelated  by  Mr  J.  Purves,  H.E.I.C.,  Service,  and  which  are  recorded  in 
the  F<(ertnary  Becardj  yoL  iL,  pp.  146-147 : — 

**  Carieb  of  Teeth  oiviko  rise  to  Stmftohs  siHULATiNa  Glanders. 

^Aug.  24^  1S36. — ^For  some  time  the  animal  has  been  affected 
vith  a  muco-pumlent  discharge  from  the  near  nostril,  and  the  lympha- 
tic glands  on  the  same  side  are  enlarged.  Place  on  a  course  of  altera- 
tires. 

"Sept  Ml — ^No  alteration  perceptible.  Give  cup.  sulph.  Jss  daily, 
and  aQow  liberal  diet. 

*'  Oct  Ml — The  discharge  from  the  nostril  has  ceased,  but  the  glands 
remain  swollen.    Give  the  sulphate  of  copper  as  before  ordered. 

**  23rd — The  discharge  has  again  returned,  and  the  glands  remain 
ondiminished.  Pass  a  seton  over  the  latter,  and  increase  the  dose  of 
ralpbate  of  copper  to  a  drachm  and  a  half  daily. 

*^Nav.  13Ul — ^The  discharge  has  increased,  and  otherwise  the  symp- 
toms continue  highly  unfavourable.    Treatment  as  before  ordered. 

^  ld(A. — The  discharge  has  become  copious  of  late,  and  it  is  now 
mixed  with  blood.    Substitute  sulphate  of  iron  for  that  of  copper. 

"i>ec  I6th. — ^The  discharge  continues  copious,  and  has  been  so  ever 
once  the  last  report  This  day  I  discovered  a  carious  tooth,  the  fifth 
molar.  I  think  this  very  likely  to  be  the  cause  of  the  discharge  from 
the  nostril  and  enlargement  of  the  glands. 

*^  19tiL — ^Attempted  to  extract  the  tooth  with  an  instrument  tdbA^ 
•fter  the  /onii  of  thai  used  for  the  human  subject,  but  could  not  ?kx  Vt 
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Operations  on  the  Teeth.— Tho  oldest  on  rDcord  is 
'  chewing  the  rasp'—s.  praetiee  of  the  old  farrieri^,  who.  In 
order  to  remove  the  sharp  edges  on  the  molar  teeth  of  horses. 


on  tlie  tootb,  it  b«ing  split  into  i^o  pieces  and  a  portion  bulging  out- 
waiidfl;  I  therefore  knocked  one  half  of  it  out 

"Jaw,  3rd^  1837. — No  discharge  from  the  nostril  thia  morning,  bat 
durixig  the  week  it  has  heen  much  the  mme  as  befi>ro.  Knocked  oixi 
the  other  half  of  the  broken  tooth. 

"  30f/k^Tbe  discharge  haa  reUimed,  and  become  offensive. 

"  Ft:h.  7^L— Animal  deatroyed  aa  gkndered,  by  order  of  a  ipedal 
cominitt.ee, 

*'  Appmmnci  of  the  he>ad  after  deaih. — The  last  molar  tooth  but  one 
on  each  aide  of  the  superior  maxilla  affected  with  caries.  That  on  the 
near  side  I  hiid  partly  extracted ;  the  off  side  one  was  split  parallel 
with  the  jaw,  and  bulged  out  as  that  oo  the  near  side  when  I  knocked 
oiff  the  broken  pieeea.  A  communication  existed  between  the  mouth 
and  cHvitio^  of  the  head,  through  the  diseased  action  set  up,  and  a 
quantity  of  food  was  in  one  of  the  cavities.  Immediately  over  the 
fang  of  the  near  tooth  was  a  polypus  about  the  lis^e  of  a  smaU  hen's 
^teiiJini£  into  the  noatriU     The  mucous  nie£ubni.nas  throui^huut 


OPERATIONS.  97 

placed  a  rasp  in  the  mouth,  which  the  animals  attempted  to 
displace  by  movements  of  the  jaws,  not  altogether  insuffi- 
cient for  the  removal  of  asperities  which  injured  the  mucous 
membrane  of  the  mouth,  and  interfered  with  mastication. 
The  guarded  rasp  shown  at  Fig.  49,  is  employed  ftequently 
to  lower  the  sharp  edges  of  teeth  in  old  horses'  mouths, 
but  where  the  prominences  of  teeth  are  very  considerable, 
Brogniez's  system,  called  by  him  '  odontritia/  is  the  best. 
Brogniez,  for  long  Principal  of  the  Belgian  veterinary  school, 
was  a  man  of  great  ingenuity,  and  to  supersede  the  rasp  and 
other  coarse  instruments,  he  devised  his  '  rabot-odontriteur.' 
This  instrument,  represented  by  Fig.  50,  is  composed  of  an 
iron  rod  3  feet  in  length,  with  a  curved  frame  at  one  end, 
in  the  middle  of  which  a  steel  plate,  sharp  on  both  edges,  is 
fixed.  The  handle  is  of  some  weight,  and,  by  fixing  the 
sharp  prominences  in  the  spaces  before  and  behind  the  cut- 
ting plate  by  slight  taps,  projections  are  knocked  ofL 

ftnogniez  constructed  another  instrument, '  ciseau-odontri- 
teor  (Fig.  51),  to  knock  off  projecting  portions  of  molar 
teeth,  and  this  instrument  has  been  ingeniously  modified  by 
Ur  Qowing,  whose  dental  sliding  chisel  is  the  most  efficient 
and  satisfiActory  instrument  that  can  be  used  for  such  morbid 
conditians  of  the  teeth.  It  is*  represented  at  Fig.  52,  and  Mr 
Viewing  says,  it  "  consists  of  a  cylindrical  tube,  which  is  at- 
tadied  to  a  guarded  frame  with  an  opposing  or  cutting  chisel 
at  the  extremity  so  placed  as  to  receive  the  concussion,  so  that 
when  the  working  chisel  is  struck,  it  prevents  the  shock  from 
being  felt  or  sustained  by  the  posterior  teetL  The  active 
chisel,  as  you  perceive,  moves  in  the  cylindrical  tube  which 
forma  the  handle,  the  cutting  part  of  it  being  guarded  and 
protected  by  the  frame  of  which  I  have  spoken.  The  round 
part  of  the  chisel  plays  or  works  through  the  cylinAex,  wA 
^it  is  Bttadied  a  steel  head  or  button  for  the  leceVvm?^  ol 
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the  blow  or  force  necessary  to  be  given.  When  we  desire 
that  it  should  cut  through  the  hard  and  solid  tooth  of  the 
hOTse,  it  will  be  seen  that  the  rod  of  the  chisel,  working 
through  the  cylinder,  would  £el11  from  any  situation  in  which 
it  might  be  adjusted,  on  account  of  the  elevated  and  standing 
position  in  which  the  animal's  head  would  necessarily  be 
hdd  by  the  operator.  To  guard  against  the  chisel  slipping 
backwards,  and  to  render  it  steady,  but  not  fixed,  I  have  at- 
tached, as  you  will  perceive,  at  this  end  of  the  cylinder  a  brass 
bulb,  which  gives  to  the  handhold  of  the  operator  more  secu- 
rity. The  inside  of  the  brass  bulb,  first  mentioned,  is  hol- 
low, so  as  to  allow  of  some  packing  being  placed  within; 
when  pressing  upon  the  rod  of  the  chisel,  it  acts  on  the  same 
principle  as  it  does  in  the  piston  box  of  a  steam  engiae.  To 
make  this  more  clear,  the  brass  bulb  is  screwed  down  upon 
the  qrlinder,  thereby  causing  the  packing  to  be  so  compressed 
is  to  retain  the  rod  of  the  chisel  in  its  desired  situation. 
The  mode  of  operating  with  this  instrument  will  require 
8ome  explanation  from  me,  for  I  have  been  asked  by  some 
gentlemen  whether  the  chisel  is  to  be  drawn  back  to  the 
Qtmost  range  of  the  guard?  I  mention  this  that  others  may 
not  fiaQ  into  the  same  error;  for  if  it  were  so  placed  before 
the  chisel  reached  the  tooth,  the  force  of  the  blow  would  be 
expended  to  a  great  extent,  on  account  of  the  distance  it  would 
have  to  travel,  and  the  resistance  it  would  naturally  have  to 
overcome.  For  these  reasons  we  should  probably  be  foiled 
in  the  performance  of  that  which  we  were  desirous  of  accom- 
plishing, and  the  tooth  would,  in  all  likelihood,  remain  entire. 
"A  balling-iron  being  placed  in  the  mouth,  and  retained 
in  its  situation  by  an  assistant,  the  chisel  is  to  be  drawn 
snfiSdently  back  through  the  cylinder  to  allow  the  frame  to 
be  placed  over  the  tooth,  surrounding  that  portioiv  w^  ax^ 
desirouB  of  removing.     This  will  be  better  accompMi^  \i^ 
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the  operator  grasping  the  cylinder  firmly  close  to  the  brass 
bulb,  at  the  same  time  employing  so  much  traction  as  will 
.^niffice  to  keep  the  chisel  at  the  posterior  part  of  the  frame 
close  to  the  back  of  the  tootL  The  tooth  being  closed  in,  late- 
rally by  the  guards  and  posteriorly  by  the  passive  chisel,  the 
active  chisel  is  then  to  be  brought  in  contact  with  the  ante- 
rior part  of  the  tooth.  It  will  thus  be  seen  that  the  tooth  is 
imprisoned  on  all  sides,  and  a  hammer  of  about  two  and  a- 
half  pounds  weight  is  to  be  selected  to  give  the  blow  with." 

To  serve  the  purpose  of  Brogniez's  '  rabot  odontriteur/  Mr 
Gowing  has  invented  the  *  guarded  chisel,'  drawn  at  Fig.  5S, 
which  is  of  sufficient  width  or  space  to  cover  the  table  or 
upper  surface  of  the  molars,  and  is  used  with  the  '  lateral 
repeller '  shown  at  Fig.  54. 

''  It  consists  of  a  solid  entire  piece  of  steel  At  one  end  is 
the  handle,  which  is  encased  on  either  side  with  pieces  of 
wood,  retained  in  their  situation  by  rivets.  The  other  end  is 
shaped  into  a  hook-like  form,  flattened  and  bevelled,  with  a 
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iding  to  &cial  fistula,  I  have  adopted  the  plan  of  cutting 
rough  the  cheek  in  a  line  with  the  diseased  tooth,  removing 


ing.64. 


FI«.  65. 


Fig.  62. 


Fig.  63. 


be  outer  wall  of  the  alveolus,  and  striking  the  tooth  mvf  w^9>. 
lyihis  rneaz?^  Hbe  tooth  is  easily  removed,  and,  mlYi  c»i%. 
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the  wotmd  heals  without  leaTing  perceptible  blemiak  TMb 
operation  BhooLd  always  be  performed  when  there  is  any 
great  difficulty  in  the  withdrawal  of  the  tooth,  and  this  will 
often  be  met  in  cases  such  m  I  am  referring  to. 

Apart  from  disease,  the  molars  are  not  readily  extracted. 
They  have  not  a  well-defined  head,  and  a  very  long,  broad, 
and  well-implantod  fang.  Varions  kinds  of  forceps  have 
been  invented,  the  beat  being  those  designed  by  Mr  Gowing. 

These  forceps  are  certainly  preferable  to  the  clumsy  keya 
which,  if  perchance  a  good  hold  is  ob tamed  with  them,  lead  to 
severe  fracture  of  the  jaw  in  order  that  the  tooth  may  be 
removed,  I  may  here  quote  Mr  Mayhew's  remarks  on  the 
forceps.     He  says: — 

"'  They  are  alx)iit  twenty-two  inches  long,  in  order  that 
they  may  be  applit^d,  if  required,  to  the  most  backward  of 
tlie  grinders,  and  of  such  mibstance  as  renders  impossible 
any  springy  action  which  might  cause  the  bite  to  be  lost 
when  the  force  was  applied     As  will  be  imagined,  forceps  of 
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enlargement  or  shoulder.  Such  are  the  various  parts>  and, 
when  using  them,  the  operator  having  fixed  the  claws  of  the 
forceps  upon  the  tooth  he  wishes  to  extract,  gives  the  forceps 


Fig.  60. 


to  an  assistant,  whom  he  orders  to  hold  them  firmly  in  tJvfik 
idtnaticHL     Be  then  takes  the  handle,  and  inttod.uc\x^  \X* 
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through  the  open  eye  with  the  *  tommy/  as  rapidly  as  pos- 
sible, winds  it  round  until  he  feels  the  grasp  is  secure.  Any 
amount  of  power  can  be  thus  obtained;  for  as  the  screw 
threads  through  one  handle,  the  shoulder  presses  against  the 
other,  and  thus  forcing  tiie  claws  together,  jSzes  them  upon 
the  substance  which  may  be  placed  between  them.  When 
this  is  done,  the  operator  closes  or  folds  up  the  free  lever, 
and  using  both  hands,  has  at  his  command  a  power  which 
wiU  not  necessitate  employment  of  his  utmost  strength. 

''The  above  woodcut  depicts  the  forceps  as  they  appear 
when  put  together.  The  advantages  which  these  forceps 
have  over  the  tooth-key  in  common  use,  are  so  obvious, 
that  the  reader  will  not  require  they  should  be  pointed 
out  The  benefits  which  this  instrument  confers,  are  in- 
deed great;  neither  can  it  be  supposed  that  the  principle  can 
be  changed,  or  its  adaptation  improved  upon.  For  its  pur- 
pose, the  thing  appears  perfect;  and  I  can  speak  confidently 
as  to  the  admirable  manner  in  which  it  acts.    One  caution, 
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haying  the  farther  advantage  of  not  requiring  those  adjust- 
ments and  nnsatis&ctoiy  changes  which  the  common  instru- 
ments necessitate  to  be  mada  For  extraction,  nothing 
beyond  these  forceps  is  wanted:  they  answer  every  purposa" 

A  smaller  pair  of  forceps,  especially  useful  for  loose  t^eth, 
are  shown  at  Fig.  57.  I  cannot,  however,  quit  this  subject 
without  drawing  attention  to  Wendenburg's  simple  forceps, 
and  to  the  more  complex  ones  of  Pillwax.  The  engravings 
suggest  how,  by  affording  lever  power,  the  first  (Fig.  58) 
proves  of  service,  and  how,  by  a  simple  screw  action  with  .the 
second  instrument  (Fig.  59),  a  tooth  may  be  drawn  out  verti- 
cally from  the  jaw. 

I  have  yet  one  instrument  to  allude  to,  and  that  is  Mr 
Growing's  gum  lancet,  drawn  at  Fig.  60,  which,  from  its 
length,  enables  us  to  scarify  the  gum  without  inserting  the 
hand  through  the  balling-iron,  and  thereby  obstructing  the 
view  of  the  part  to  be  operated  upon. 

Plugging  Cabious  Teeth. — Dental  surgeiy  has  not 
received  that  attention  from  the  veterinary  surgeon  which  it 
merits,  and  it  is  only  the  great  importance  of  this  much- 
n^lected  subject,  from  the  serious  and  curable  diseases  inci- 
dental to  the  teeth  of  young  horses  in  particular,  that  I  have 
▼entured  to  encroach  so  much  on  my  space  for  the  remarks 
in  the  forgoing  pages.  One  great  obstacle  to  extraction  of 
the  teeth  of  the  horse,  has  undoubtedly  been  the  difficulty  of 
90  filling  the  space  left  as  to  check  the  growth  of  an  opposing 
tooth,  and  prevent  the  accumidation  of  material  which  putri- 
fies  and  injures  the  gums  and  jaws.  I  had  a  favourable 
opportunity,  two  years  since,  to  try  gutta  percha  as  a  stop- 
{Hug  for  teeth  in  a  bay  gelding  which,  for  a  whole  year,  had 
baffled  several  veterinary  surgeons,  with  a  facial  fistula  com- 
mnnicating  with  diseased  teeth.  I  removed  one  of  the  lalt^t 
and  opened  Hbe  sLanses,    By  great  care  the  parts  lieated,  WX 
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when  the  animal  was  restored  to  its  owner,  the  food  again 
pierced  throng  the  soft  tissues,  and  threatened  to  render  the 
case  a  hopeless  onei  I  cast  the  horse,  cleaned  out  the  accu- 
mulated matter,  and  carefully  moulded  gutta  percha  in  the 
space  left  from  which  the  molar  had  been  extracted,  and  at 
the  same  time  plugged  an  adjoining  carious  tooth;  the  mould 
was  made  on  a  level  with  the  row  of  molars,  and  I  have  since 
traced  the  horse,  obtaining  most  satisfactory  evidence  of  the 
saocess  attending  the  simple  plan  which  I  was  induced  to 
adopt  Corks  and  other  objects  have  been  pressed  between 
the  teeth  for  the  purpose  of  filling  a  void;  but  no  method, 
so  &r  as  I  am  aware,  has  succeeded  like  the  gutta  percha 
plug. 

INSALIVATION. 

Whilst  food  is  being  triturated,  it  is  mixed  thoroughly 
with  the  secretions  in  the  mouth.  The  mucus,  which  is 
very  small  in  quantity  when  the  flow  of  saliva  is  rapid, 
is  an  acid  liquid  mixed  with  scaly  epithelium,  and  seems 
to  exert  very  slight  influence  in  the  changes  which  the  food 
undergoes  in  the  moutL  A  considerable  quantity  of  mucus 
is  se^eted  firom  the  mucous  crypts,  which  consist  in  small 
depressions  on  the  mucous  membrane  like  little  bags,  and 
the  walls  of  which  have  openings  communicating  with 
rounded  vesiclea  Some  are  spread,  such  as  over  the  surface 
of  the  tongue,  and  others  are  congregated,  as  on  the  side  of 
the  throat,  constituting  the  amygdcdce  or  tonsils. 

The  most  important  physical  and  chemical  transformations 
♦Mjcur  by  the  process  of 

Iksaliyatiok. — ^The  salivary  glands  are  important  organs, 
»>mpo8ed  of  tubular  prolongations  of  the  mucous  membrane 
of  the  month,  and  wbicb  are  of  different  degrees  of  com\Aexr 
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ity  in  different  animals,  constitating,  in  our  domestie  quad- 
rupeds, what  the  anatomist  calls  compound  racemose  glands. 
Theye  are  two  great  groups  of  salivary  glands — ^Ist^  Those 
that  are  within  the  mouth,  or  directly  applied  to  its  mucous 
membrane;  and,  2nd,  Those  that  are  beyond  the  mouth. 
The  first  are  in  the  lips — labial;  in  the  cheeks — buccal;  and 
in  the  tongue — ^lingual  glands.  The  buccal  glands  are  some- 
times largely  developed  above  the  molar  teeth,  and  are  called 
molar  glands,  and  the  lingual  are  only  seen  in  man  and 
monkeys. 

The  large  salivary  glands  which  communicate  irith  the 
interior  of  the  mouth  by  tubes  of  considerable  length  are 


GLANDS. 


109 


the  maigin  of  the  lower  jaw,  and  below  the  ear,  have  each 
a  long  tabe  which  opens  into  the  mouth  through  the  cheek, 
opposite  the  upper  second  molar  tooth.     (See  Fig.  61.) 

Hg.  62  represents  the  parotid  of  the  dog,  which  secretes  a 
very  liquid  saliva,  whereas  the  small  gland  represented  at  B, 
yields  a  secretion  possessed  of  considerable  viscosity.  It  is 
an  accessory  gland  which  has  been  specially  noticed  by 
Bernard  in  the  course  of  his  investigations  on  the  salivary 
fluid. 


V.i;.  02. 

The  submaxillary  glands,  situated  within  the  lower  part 
of  each  parotid,  and  extending  forwards,  open  into  the  mouth 
behind  the  barbs.  The  sublingual  glands  open  by  numerous 
small  ducts  on  either  side  of  the  base  of  the  tongue.  See 
Fig.  63,  which  represents  at  C  C  the  coiled  ducts,  and  in  A 
the  duct  of  the  submaxillary. 
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It  haa  been  atated  that  the  dog  baa  no  sublingnal  gland ; 
and  Benmrd,  writiiig  in  1856,  said  that  recently  Bider  and 
Schmidt  continue  to  regard  the  sublingual  in  the  dog  as 
intimately  connected  with,  and  inseparable  from,  the  snb- 
raaxiUary.  This  fusion  is,  however,  only  apparent  as  the 
ducts  of  the  two,  which  are  applied  to  each  other  during  the 
greater  part  of  their  course,  are  perfectly  distinct  (See 
Fig.  64.) 


t^w. 


The  saliva  may  be  collected  by  dividing  and  eren  intro- 
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of  NncL  Milne  Edwards*  refers  in  his  work  to  Colin's 
carefol  weighing  of  the  different  salivary  glands,  and  justly 
states  that  no  general  result  can  be  deduced  from  the  data 
thus  obtained.  Colin  found  that  the  weight  of  the  sub- 
nuaHlaiy  glands  varied  from  20  to  38  hundredths  of  the 
weight  of  the  parotids  in  the  pig,  horse,  ass,  the  roebuck, 
and  dromedary,  whereas  in  the  cat  it  is  97  per  cent,  and  in 
the  dog  108  per  cent,  but  in  the  sheep  this  proportion  at- 
tuned -^j^^ths,  and  in  the  ox,  l^ths.  The  size  of  these 
organs  is  probably  not  the  only  circumstance  which  influences 
the  d^ree  of  functional  activity  of  these  glands.  In  the  pig, 
QQE,  and  sheep,  the  sublingual  glands  are  sometimes  double. 
(Kg.  63),  the  one  part  emptying  its  secretion  by  a  long 
doct,  and  the  other  by  a  number  of  coiled  ducts,  well 
seen  in  the  annexed  cut  Milne  Edwards  says  that  with  the 
olivary  apparatus  must  be  classed  Jacobson's  organ,  which 
is  a  long  pouch  on  either  side  of  the  septum  nasi,  opening 
bdiind  the  indsor  teeth  close  to  the  incisive  foramen. 

The  quantity  of  saliva  secreted  is  very  considerable,  and  it  is 
not  easy  to  estimate  the  average  amount  in  different  animals. 
Jacubowitch  obtained  from  a  dog  in  one  hour  49.19  gr.  of 
parotidean  saliva,  38.94  of  submaxillary  saliva,  and  24.84  gr. 
of  sublingual  secretion.  Colin  opened  the  oesophagus  to  de- 
termine how  much  saliva  passed  into  the  stomach  of  the 
horse  or  ox.  He  obtained  4960  grs.  of  saliva  per  hour  in  a 
small  horse,  whereas  a  large  one  yielded  nearly  18  lbs.  weight. 
He  calculates  the  daily  secretion  to  amount  to  42  French 
kilogrammes,  or  nearly  84  lbs.  In  the  ox  the  secretion  is 
more  active,  and  would  seem  to  attain  56  kilogrammes  or 
102  Iba 

In  man  it  is  commonly  and  justly  stated  that  his  '  mouth 

*  Leeont  iur  la  Phyaiologie  et  VAnaJtomu  Cowparh  de  VHormne  • 
d  ia  Animaux,    Par  H.  Mujne  Edwari>&    Victor  Masson,  1861. 
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waters/  that  is  to  say,  salira  is  secreted  when  dainty  food  is 
presented  to  him,  especially  if  the  individual  iB  hnngxy,  bat 
this  does  not  occnr  in  the  horse.  The  secretion  of  the  paro- 
tid glands  is  totally  suspended  when  the  horse  is  not  masti- 
cating, and  only  occurs  from  the  gland  on  the  side  on  which 
the  teeth  are  grinding  during  the  act  of  mastication.  Ii^  the 
ox  the  secretion  is  constant,  though  very  slow  when  the  jaws 
are  at  rest  Dry  food  l^uis  to  an  active  flow  of  salivary 
secretion,  which  amounts  to  five  or  six  times  more  than  when 
green  or  wet  food  is  eaten.  The  submaxillary  glands  secrete 
abundantly  when  the  material  taken  into  the  mouth  has  an 
agreeable  taste,  and  great  in  proportion  as  the  animal  re« 
lishes  the  food.  Thus  Colin  found  that  in  eating  hay,  a 
horse  secreted  from  17  to  38  grammes  in  15  minutes  from 
one  gland,  whereas  50  grammes  flowed  when  the  animal  wac 
allowed  com.  The  sublingual  gland  in  the  horse  secretes 
constantly. 

The  salivary  glands  act  under  the  influence  of  the  nervous 
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HOBSB. 

cow. 

Water        .        .        992-00 

Water 

99074 

Mucus  and  albumen       2*00 

Mucus  and   soluble 

Alkaline  carbonate     .     1*08 

animal  matter 

.     0-44 

Alkaline  chloride       .     4*92 

Alkaline  carbonate 

.     3-88 

Alkaline  phosphate  and 

Alkaline  chloride 

.     2-86 

phosphate  of  lime      traces 

Alkaline  phosphate 

.     2-49 

Phosphate  of  lime 

010 

1000-00 

1000-00 

sm 

SKP. 

Water 

98900 

Mucus  and  solub] 

e                .     100 

Alkaline  matter 

,        , 

Alkaline  carbonat 

«       .        .300 

Alkaline  phospha 

te               .     1-00 

Alkaline  chloride 

.     600 

Phosphate  of  limf 

!        .        .  traces 

100-000 


Tiedemann  and  Gmelin  found  in  the  saliva  of  the  parotid 
of  the  dog: — 

1^  Very  little  animal  matter  soluble  in  water  or  osma- 
zome. 

2nd  Salivary  matter,  soluble  in  water,  and  insoluble  in 
alcohol 

3d  Mucus. 

4t&.  Much  alkaline  chloride;  a  m^oderate  quantity  of  car- 
bonate; little  acetate  and  sulphate;  very  little  phosphate  of 
soda;  and  a  mere  trace  of  potash  salts.  <» 

5ih.  Phosphate,  and  a  little  carbonate  of  lime. 

The  submaYJllary  saliva  is  thick,  viscid,  ropy,  and  less 

1 
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alkaline  than  that  of  the  parotid.    M.  Laasaigne  examined 

some  obtained  by  Colin,  and  found  that  this  secretion  in  the 

cow  contained: 

Water 9dl-14 

Mucus 178 

Soluble  animal  matter  .        1*80 

Alkaline  carbonate .  .        010 

Alkaline  chloride  .  .  .  602 
Alkaline  phosphate .  .  .  015 
Phosphate  of  lime    .        .        .        0O6 

Its  density  was  1*0065. 


To  show  the  points  of  contrast  between  the  saliva  secreted 
by  the  parotids,  and  that  flowing  from  the  submaxillary 
gland,  Colin  has  prepared  the  following  table: — 


BMBOIiU. 

i          PterotldHiiSAUrA. 

ftoliiBMlllMTSiaiTa. 

WpII  Waif>r 

Nothing. 

Nothiug, 

^M 

SUBUNGUAL  AKD  lOXKD  SALIVA. 
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Bmuurd  indicated  in  1847  the  specific  characters  of  the 
sablingnal  secretion.  It  is  less  alkaline  than  the  parotid 
and  submazillaiy,  and  efferyesces  but  slightly  on  the  addi- 
tion of  acids.  It  is  very  viscid  and  ropy,  and  according  to 
Kder  and  Schmidt,  it  contains,  in  the  dog: — 
Water  .  .  .  990O2 
Organic  Matter  soluble 

in  Alcohol 
'  Chloride  of  sodium 
,,        of  calcium 
Phosphate  of  soda 
„  of  lime 

„  of  magnesia 

This  saliva,  says  Bernard,  is  distinguished  from  the  others 
by  the  large  proportion  of  ropy  organic  matter  which  Ber- 
zelius  calls  ptyaline. 

Nuck's  gland,  before  referred  to,  secretes  a  saliva  very 
similar  to  that  of  the  sublingual  The  buccal  glands  secrete 
an  equally  viscid  fluid. 

Hie  nuxed  saliva,  which  is  the  produce  of  all  the  glands 
and  of  &e  mucus  follicles  in  the  mouth,  varies  in  viscidity 
according  to  the  proportions  of  the  different  secretions,  and 
IB  also  dependent  on  the  state  of  the  animals.  Thus  Leh- 
mann  found  in  a  horse  that  had  not  drank  water  for  twelve 
hours,  that  the  density  of  the  parotidean  saliva  attained 
1'0074,  whereas,  after  the  animal  had  taken  about  3  kilo- 
gmnmes  of  water,  the  density  was  not  above  1*005.  The 
saliva  is  alkaline,  and  this  property  is  due  to  soda.  The 
mixed  saliva  contains  about  99  per  cent,  of  water  in  the 
horse,  and  the  remaining  solid  matter  is  chiefly  made  up  of 
ptfaUne  or  salivary  matter,  which  Bernard  regards  as  similar 
to  easeJne^  soda^  chloride  of  sodium,  sulphocyanlde  of  potas- 
tavm/and  phosphate  of  soda. 
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Tke  saliva  tmdergoes  material  cbango  in  disease^  and  be- 
comes  acid,  being  likewise  charged  with  an  esceas  of  oi^anic 
principles.  It  may  contain  urea  and  variaua  other  adventi- 
tiaus  principles. 

The  usea  of  the  saliTa  are  various.  In  the  fii-st  place  it 
acts  mechanically  in  softening  the  fooi  TMa  is  one  reason 
why  vegetable  feeders  require  more  than  camivora.  It  faci- 
litates the  trituration  of  food,  and  combines,  ^Ith  the  pha- 
ryngeal liquids  hereafter  to  be  described,  in  enabling  the 
bolus  to  pass  through  the  oesophagua 

The  saliva,  in  virtue  of  the  large  propoition  of  water  it 
contains,  is  a  solvent  for  all  soluble  materials  such  as  sugar, 
salts,  &a,  which  the  food  contains. 

But  the  saliva  is  destined  for  another  purpose  which  is 
totally  unconnected  with  the  act  of  mastication,  and  which  it 
serves,  especially  in  ruminantSj  by  being  swallowed  and  re- 
tained in  compartments  of  the  stomach  in  contact  with  food 
This  action  consists  in  the  transformation  of  starchy  matters 
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L^ocs  on,  whereas  in  ruminants  it  undoubtedly  occurs  in  the 
first  two  stomachs.  Regarding  the  slight  change  observed 
in  food  firom  its  admixture  with  saliva  in  some  animals,  Dr 
Dalton  says: — 

"If  a  dog,  with  a  gastric  fistula,  be  fed  with  a  mixture  of  meat 
and  bofled  starch,  and  portions  of  the  fluid  contents  of  the 
stomach  withdrawn  afterward  through  the  fistula,  the  starch  is 
easily  recognisable  by  its  reaction  with  iodine,  for  ten,  fifteen, 
or  twenty  minutes  afterwards.  In  forty-five  minutes,  it  is 
diminished  in  quantity,  and  in  one  hour  has  usually  alto- 
gether disappeared;  but  no  sugar  is  to  be  detected  at  any 
time.  Sometimes  the  starch  disappears  more  rapidly  than 
this;  but  at  no  time,  according  to  our  observations,  is  there 
any  indication  of  the  presence  of  sugar  in  the  gastric  fluids. 
Bidder  and  Smith  have  also  concluded,  from  subsequent  in- 
vestigations, that  the  flrst  experiments  performed  under  their 
direction  by  Jacubowitsch  were  erroneous;  and  it  is  now  ac- 
knowledged by  them,  as  well  as  by  the  French  observers, 
that  sugar  cannot  be  detected  in  the  stomach,  after  the  in- 
troduction of  starch,  in  any  form  or  by  any  method  In  the 
ordinary  process  of  digestion,  in  fact,  starchy  matters  do  not 
remain  long  enough  in  the  mouth  to  be  altered  by  the  saliva, 
but  pass  at  once  into  the  stomach.  Here  they  meet  with 
the  gastric  fluids,  which  become  mingled  with  them,  and 
prevent  the  change  which  would  otherwise  be  efiiectedby  the 
saliva.  We  have  found  that  the  gastric  juice  will  interfere,  in 
Has  manner,  with  the  action  of  the  saliva  in  the  test  tube,  as 
wdl  as  in  the  stomach.  If  two  mixtures  be  made,  one  of 
fiazch  and  saliva,  the  other  of  starch,  saliva,  and  gastric  juice, 
aod  both  kept  for  fift;een  minutes  at  the  temperature  of 
100"  P.,  in  the  first  mixture  the  starch  will  be  promptly  con- 
verted into  sugar,  while  in  the  second  no  such  change  '^wVsX: 
take  plaue     The  above  action,  therefore,  of  saliva  on  «.\at(i\i. 
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though  a  curious  and  inter^stiiig  property,  has  no  signifi- 
cance as  to  its  physiological  function,  since  it  does  not  take 
place  in  the  natural  digestive  prooesa  We  shall  see  here- 
after that  there  are  other  means  provided  for  the  digestion 
of  starchy  matters,  altogether  independent  of  the  acti(m  of 
the  saliva." 

Viewing  this  question  as  a  veterinarian,  I  nrast  sajr  that 
I  attribute  far  greater  importance  to  the  chemical  dianges 
fx^curring  during  a  slow  mastication,  with  an  abundant 
secretion  of  the  liquids  of  the  mouth  than  Dr  Dalton  doea 
It  is  of  great  moment  in  herbivorous  luiimals,  though  the 
mechanical  use  of  the  saliva  is  most  important,  and  if  the 
two  parotid  ducts  of  a  horse  are  simultaneously  opened,  the 
animal  wUl  soon  choke  from  the  want  of  Liquid  to  soften 
the  food. 

Diseases  op  the  Salivary  Apparatus. — ^The  secretion 
of  saliva  may  be  diminished,  increased,  or  perverted.  Its 
diminution  is  observed  in  febrile  diseases,  and  also  in  affec- 
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in  the  ok.  Haddea  saw  peculiar  attacks  t)f  salivation  in  tiie 
wtanm  of  1852,  firom  horses,  cattle,  and  sheep  eating  clover 
and  esparcet,  which  had  become  of  a  brown  colour,  and  this 
was  believed  to  be  due  to  a  change  in  the  chlorc^hyl  in  the 
leaves.  Two  pounds  of  such  hay  caused  horses  to  lose  from 
•30  to  86  pounds  of  saliva  in  from  five  to  six  hours,  giving 
rise  to  great  thirst 

When  any  source  of  irritation  exists  in  the  mouth,  the  dis- 
diazge  of  saliva  is  ofiten  very  great 

Treatment  in  all  such  cases  consists  in  removing  the  cause, 
and  using  locally  cold  water  injections  into  the  mouth,  coupled 
with  frictions  around  the  salivary  glands,  with  slightly  stimu- 
laling  embrocations. 

The  saliva  undergoes  serious  changes  in  disease.  It  be- 
comes poisonous  in  rabies,  and  preserves  its  poisonous  pro- 
poties  about  twenty-four  hours  after  the  death  of  the 
animal;  but  Count  Salm  has .  experimented  on  the  dried 
foam  from  the  mouth,  and  has  been  successful  in  communi- 
cating the  diseasa* 

The  saliva  becomes  diarged  with  the  virus  of  epizootic 
ipbtha^  with  the  poison  of  glossanthrax,  and  is  perverted  also 
in  ike  contagious  t3^hoid  or  steppe  disease. 

DUatations  of  Salivary  Ducts. — Hertwig  states  having 
frequently  seen  distension  of  a  parotid  duct  in  the  horse 
caased  by  some  injuiy  to  the  canal,  obstructions  of  various 
kinds,  and,  especially,  produced  by  salivary  concretions. 

SsDula  is  a  condition  referred  to  by  several  veterinary  sur- 
geons, and  I  have  seen  several  remarkable  cases.  It  consists 
in  dilatation  of  one  of  the  ducts  of  the  sublingual  gland. 
Hie  tumour  has  been  described  as  an  abscess  or  cyst,  but  it 
is  distenaon  of  a  duct  by  a  ropy  Hquid.     I  remember  one 

♦  See  the  VetminariaaCs  Vade-Mecum,  page  216. 
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case,  in  which  a  tumour  of  ihiB  description,  the  flise  of  a 
pullet's  egg,  existed  on  either  aide  of  (he  toogne^  giving  liw 
to  considerable  inconrenienoa 

These  cases  call  for  the  removal  of  any  ohetmction,  and 
ponctoring  the  distended  dnct 

Salivabt  Calcuu,  or  concretions,  form  chiefy  in  (he 
parotid  duct  of  herbivorous  quadrupeds.  They  are  compoeed 
of  carbonate  of  lime,  containing  about  84  per  cent  of  this 
salt,  besides  phosphate  of  lime,  animal  matter,  and  water. 
In  the  submaxillary  and  sublingual  ducts  of  the  horse,  small 
roundish  or  mulberry  form,  smooth  and  jrellowish  white  con- 
cretions are  sometimes  found. 

The  common  cause  of  such  concretions  is  an  accidental 
nucleus,  either  penetrating  the  canal  firom  the  mouth,  or 
formed  from  the  salts  of  the  saliva. 

Treatment  consists  in  removing  the  calculi  by  the  knife, 
and  afterwards  treating  as  recommended  under  the  following 
head. 
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w&ter  diessiiig,  of  great  service,  and  sometimes  the  application 
of  a  blister  all  round  the  seat  of  injniy,  protecting  the 
woond  by  a  layer  of  lard  around  it  The  parotid  duct  has 
been  tied,  and  the  parotid  gland  destroyed  or  extirpated,  and 
notwithstanding  the  horse  has  regained  healtL  I  do  not 
recommend  a  practice  which  requires  such  extreme  measures. 
By  patience  and  care,  the  cases  of  salivaiy  fistula  always  prove 
curable. 

PABonns — ^The  Mumps. — ^Inflammation  of  the  parotid 
glands  has  been  rarely  seen  in  the  horse,  but  I  have  been  con- 
salted  several  times  regarding  its  occurrence  in  feeding  cattle. 
It  prevails  in  the  winter  months,  and  when  the  animals  are 
nearly  £Ett  They  are  seized  with  symptoms  of  sore  throat, 
such  as  cough,  difficult  breathing  and  impediment  to  swallow- 
ing, coupled  with  considerable  fever.  The  inflammation  is 
usually  confined  to  one  side,  and  does  not  persist  or  lead 
to  suppuration.  The  gland  is  apt  to  remain  bard  and  inac- 
tive, leaving  some  obstruction  to  the  passage  of  air  through 
the  throat,  but  notwithstanding  this  the  animals  fatten  welL 
Treatment  consists  in  the  administration  of  a  saline  purga- 
tive, and  applying  hot  fomentations  or  poultices  locally. 
The  parts  may  have  to  be  blistered,  and  in  cases  in  which 
there  is  very  difficult  breathing,  the  windpipe[^may  have  to  be 
opened. 

Organic  disease  of  the  salivary  glands  has  been  occasion- 
ally noticed,  such  as  cancer  and  melanosis.  The  latter,  seen 
in  grey  horses,  chiefly  implicated  the  lymphatic  glands  situ- 
ated on  the  inner  side  of  the  parotid. 

DEGLUTITION. 

Oboakb  of  Deglutition. — The  act  of  swallowing,  or  de- 
glutitiony  consists  in  the  passage  of  food  from  the  mouth  to 
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the  stomach.    The  tongue,  cheeks,  pluuTiiz,  and  oaM^biigBs 
or  gullet  are  saccesavely  bnnight  mto]^y  fiyr  thepcepoUon 
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The  toBgae  and  cheeks  have  the  power  to  press  back  food, 
that  it  may  pass  the  isthmus  of  the  fauces,  as  represented  at 
Pig.  65. 

The  pharynx  is  that  part  of  the  alimentary  canal  which 
admits  of  the  passage  of  air  from  the  nasal  chamber  into  the 
trachea,  as  it  does  of  food  from  thei  mouth  to  the  gullet 

In  the  above  engraving,  it  will  be  seen  communicating  with 
the  month  and  nose  in  front,  with  the  eustachian  tube  going 
to  the  ear  by  a  slit,  7,  with  the  gullet  marked  5,  and  with  the 
windpipe,  8.  3  represents  a  section  of  the  soft  palate,  which  is 
very  long  in  the  horse,  and  prevents  the  return  of  food  into  the 
mouth,  when  it  has  once  passed  back  through  it.  Thus,  when 
a  horse  with  a  violent  sore  throat  makes  a  violent  effort  to 
drink,  and  pain  prevents  the  water  passing  into  the  gullet,  it 
falls  back  iuto  the  pail  through  the  nose. 

The  pharynx  is  capable  of  being  dilated  by  three  pairs  of 
muscles,  and  another  three  pairs  act  as  constrictors. 

In  the  passage  from  the  mouth  into  the  pharynx,  on  either 
ade  are  the  tonsils,  and  the  pharynx  itself  is  lined  by  mucous 
membrane,  which  is  always  moistened,  and  in  the  horse  espe- 
cially, by  an  abundant  secretion. 

When  not  feeding,  a  horse  is  observed  at  intervals  to 
swallow  liquid.  This  secretion  has  been  collected  and 
sfeadied  by  M.  Ricquet  At  each  of  such  acts  of  swallowing, 
about  half  an  ounce  of  fluid  descends  the  gullet,  and  it  is 
foond  alkaline  and  very  viscid.  Bicquet  believes  that  about 
16  pounds,  or  8  kilogrammes  daily,  are  secreted.  To  prove 
that  the  liquid  was  reaUy  from  the  pharynx  and  not  from  the 
salivary  glands,  Bicquet  opened  the  ducts  of  these,  and  the 
amount  of  fluid  swallowed  continued  the  sama  When  food 
i«  swidlowed  by  a  horse,  it  is  found  covered  with  this  viscid 
secretion,  which  Bicquet  found  alone  secreted  by  the  mem- 
brane just  bdiind  the  base  of  the  tongue.    This  abundant 
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pharyngeal  product  is  evidently  destined  to  ttmmr  deghil 
tion. 

The  oesophagns,  or  gullet^  is  a  mnscnlo-membranons  tot 
with  a  funnel-shaped  aperture,  formed  by  the  'phujnx,  m 
terminating  at  the  cardiac  opening  on  the  left  side  of  ti 
stomacL  In  ruminants,  it  enters  the  paonch,  and  fan 
there  (as  seen  at  Fig.  66),  a  canal,  with  two  prominoit  lii 
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aide  of  the  neck  above  the  windpipe,  and  the  second  throngh 
the  middle  of  the  chest  The  oesophagus  becomes  wider  as 
it  descends,  and  is  endowed  with  veiy  great  elasticity  and 
remarkable  contractile  power. 

In  order  to  adapt  the  muscular  coat  of  the  oesophagus  for 
a  progressive  or  vermicular  action  from  above  downwards, 
or  from  below  upwards,  its  fibres  interlace  each  other 
obliquely,  as  seen  at  Fig.  67,  which  I  borrow  from  Peyer's 
Mertfcologia. 


Fig.  67. 


This  arrangement  I  believe  to  be  very  similar  in  all  ani- 
mals, though  most  marked  in  ruminants  in  which  the  oeso- 
phagus  is  extremely  activa  The  pillars  on  each  side  of 
the  oesophagean  cwal  before  mentioned  are  strongly  mus- 
cular. 

The  mucous  lining  of  the  gullet  secretes  a  scanty  mucus, 
lod  is  protected  by  a  stratified  layer  of  cells  or  epithelium, 
viuch  has  been  termed  its  cuticular  coat.  This  dense  c^YLu- 
lar  coveziiyr  is  evidently  destined   for   protection.     T\i<^ 
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mucous  membrane  is  so  ample,  tbat  when  the  gullet  is  at 
toat  and  closed,  its  lining  is  thrown  into  longitudinal  fc4< 
which  are  readily  distended  by  tije  food  srwallowei 

From  the  foregoing  description,  it  will  be  understood  t] 
the  food  has  to  pass  &om  the  mouth  into  the  pharynx  or 
throat,  from  this  into  the  gullet,  and  from  the  gullet  into  tlie 
atomack  Muscular  power  is  exerted  for  this  purpose,  and  in 
the  first  step  the  will  controls'  the  act,  so  that  deglutition  is 
effected,  or  not,  according  to  the  aninml's  de^ra  In  the 
second  effort,  the  will  is  only  partially  capable  of  influencing 
the  movement,  and  beyond  this  the  act  is  perfectly  in- 
voluntary. 

Wlien  I  say  that  the  first  effort  in  swallowing  h  voluntary, 
it  must  not  be  understood  that,  in  the  ordinary  process  of 
feeding,  a  special  act  of  the  will  induces  the  animal  to  pas."; 
the  food  into  the  throat  We  find,  in  ourselves,  that  it  is 
difficult  to  resist  swallowing  footl  which  has  been  sufficiently 
masticated ;  and  the  marvellous  feature  of  an  act  which  calls 
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lid,  the  qpi^lotdB,  dosing  over  it  Thiscartilaginoas  lid  rests 
on  the  back  and  lower  part  of  the  soft  palate,  so  that  when  food 
poshes  np  the  latter,  it  must  force  the  epiglottis  over,  though, 
as  tlie  kiynx  advances  against  the  rigid  tongue,  which  is 
pressing  back  the  food,  the  epiglottiB  is  necessarily  pressed 
against  its  base  If,  perdiance,  the  rapid  passage  of  food  or 
liquid  into  the  throat  leads  to  a  particle  touching  the  margin 
ni  Ae  larynx,  the  part  is  so  sensitive  as  to  induce  a  violent 
eKpakive  coughing  fit 

In  the  horse  the  passage  into  the  j^rynx  is  narrower, 
and  hence  calliDg  for  more  active  effort  in  deglutition  than  in 
the  ox.  From  the  mouth  being  closed  behind  when  the  parts 
are  at  rest,  a  horse  will  hold  up  his  head,  with  an  abundance 
of  fluid,  and  resist  any  act  of  swallowing  for  a  long  time, 
whereas  the  ox  is  forced  to  swallow  more  readily.  The  pha- 
ryngeal liquid,  which  I  have  stated  as  being  very  abundant  in 
the  horse,  fiivours  very  materially  the  act  of  swallowing,  and 
indeed  this,  in  conjunction  with  the  salivary  secretion,  is 
essential  in  order  to  ensure  a  rapid  descent  of  any  dry  sub- 
stance to  the  stomach. 

A  practical  lesson  may  be  learned  from  the  necessity  of 
moisture  to  lubricate  the  gullet  In  giving  a  ball  covered 
widi  dry  paper,  it  is  apt  to  adhere  for  some  time  in  its  course 
downwards;  and  I  shall  hereafter  describe  some  bad  forms 
of  dioking  due  to  this  circumstanca  Some  practitioners 
smear  the  balls  with  grease;  whereas  we  recommend  an  ani- 
mal being  caused  to  swallow  some  watey  immediately  after 
the  ball  has  been  seen  to  pass  down  the  neck. 

The  mucous  membrane  of  the  oesophagus,  covered  by  a 
dense  layer  of  protecting  scales,  does  not  secrete  much,  and 
irt^en  any  substance  adheres  to  it  the  muscular  coat  acts 
powerfully  to  remove  this  obstruction,  and  by  such  spasmo- 
dic action  'mt&tfering  with  the  regularity^  of  the  act  vre  ofteu 
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find  a  bolus  fixed  and  cboking  an  aotnaal,  which  &am  it3  ske 
might  have  readily  passed  downwards. 

The  oesophagus  is  devoid  of  sensibility,  and  we  do  not  f^l 
the  passage  of  any  ordinary  bolus;  but  when  injured,  the 
pain  and  irritation  are  intense,  and  death  may  speedily  resaJt 
This  occnrs  in  cases  of  ligature  of  the  oesophagus,  and  many 
of  the  facts  observed  by  toxicologists,  regarding  the  effects  of 
poiBons  which  they  caused  the  stomachs  of  dogs  to  retain  by 
ligature  of  the  cesophagus,  have  proved  quite  unreliable  from 
the  influence  afterwards  observed  to  attend  the  simple  liga- 
ture of  the  canal 

The  act  of  swallowing  is  not  due  to  gravitation,  as  some 
persons  have  supposed,  and  though  liquids  descend  more 
rapidly  than  solids,  they  caU  into  play  the  vermicular  con* 
traction  of  the  organs  of  deglutition.  In  vomiting  and 
rumination,  we  observe  a  regurgitation  of  food  and  liquids  ^ 
rapid  as  their  passage  downwards :  and  such  regurgitation  is, 
as  we  shall  afterwards  show,  due  to  an  anti-vennicular  con- 


I 

\ 


;H-^#/ 


CHAPTER  III. 

OBGAKS  OF  BUMINATION. — THEIB  DISEASES. 

KmniTHitifm. — ^Poriiion  and  capacity  of  organB  in  catUe. — Rumen. — ^Water 
pondiM  in  camels.— BeUculam.  —  Manypliee.  —  Rennet.— (Esophageazi 
CBDaL — ^Aci  of  rmnination. — Changes  of  food  in  the  rumen. — Regurgita- 
tka  of  food. — Colin*s  experiments. — Paunch  of  Uama. —Movements  of 
food  in  pamicfa. — Second  mastication. — ^Aristotle  and  Brugnone. — Quan- 
tity contained  by  stomachs  of  ruminants. — Stomach  of  the  horse;  of  the 
pig;   of  camiTora. —  Crop  of  birds.  —  Guizzard. — Movements  of  the 
ftomachs. — Vomiting — Its  mechanism. — Action  of  stomach;   of  oeso- 
phagns. — Hone  not  susceptible  to  emetic  action. — Mechanical  impedi- 
aotts. — Ciroimistaiices  under  which  vomiting  may  occur  in  horses. — 
Treatment  of  vomiting.  — Phaiyngeal  polypi — Choking.  —Causes.  — Symp- 
VsniL— Treatment.— Dilatation  of  guDet.— Stricture  of  oesophagus.— 
Uoeration  of  oesophagus. — Inflammation  of  gullet.— Parasites. — ^Tym- 
panitis or  hove. — Chronic  hove. — Impaction  of  paunch. — ^Fardel  bound 
or  giMs  staggers. — Lead  poisoning. — ^Diseases  of  reticulum. — Concre- 
tioDs. — Flstulae. — Stomach  staggers  in  the  horse;  mad,  comatose,  and 
ptrsljtic  forms. — ^Diseases  with  which  they  may  be  confounded. — Treat- 

There  is  no  more  interesting  physiological  act  than  that, 
PWJuliar  to  a  large  class  of  timid  herbivora,  of  leisurely  chew- 
H  *  mass  of  food  which  has  been  collected  hastily  in  a  ca- 
pacious panncL  Ruminating  animals  instinctively  rely  on 
l^rickness  of  sight,  acute  hearing,  and  extraordinary  agility 
^  evading  their  enemies.  When  wild,  they  congregate  in 
*ge  masses,  and  one  or  more  of  their  number  may  \)e  ob- 
"^ed  to  watch  and  signal  approaching  danger.     "WiXk  ^ 
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powerful  prehensOe  tongue,  long  and  thick  tiifts  of  gross  aiB 
rapidly  came<l  into  the  mouth  and  i wallowed.  However 
tough  the  herbage^  it  is  but  very  slightly  broken  down  by 
one  or  two  strokes  of  the  molar  teeth.  It  then  passes  into 
the  (Spacious  compartmentSi  which  receive  the  name  of 
stomachs,  but  are  in  reality  pouches  of  the  oesophagus,  and 
situated  between  the  latter  tube  and  the  true  stomach.  Be- 
taining,  however,  their  common  name  *'  stomachs/*  they  ars 
three  in  nnmber,  in  addition  to  the  true  stomach,  and  Chau^ 
veam  states  that  the  average  capacity  of  tlie  whole  is  2qO 
French  Ut^^es^  that  is  to  say,  about  the  same  number  of  Eng- 
lish quarts.  The  first  cavity,  that  of  the  pannch  or  nimen^ 
(see  Fig.  68,  A  B),  is  by  far  the  largest,  and  constitutes  about 
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c«>mb  bag,  or  reticulum;  the  third,  £,  is  the  manyplies,  or 
omasum;  and  the  fourth,  F,  which  communicates  backwards 
vvith  the  intestine,  is  the  rennet  or  abomasum. 

The  gullet,  C,  enters  the  first  stomach  or  rumen  at  its 
upper,  and  left  anterior  and  side.  The  paunch  occupies 
tliree-fourths  of  the  abdominal  space,  having  the  spleen  on 
its  left  side,  the  reticulum  in  front,  the  remaining  stomachs 
and  the  intestines  on  the  right  Fig.  70  represents  the 
interior  of  this  organ  divided  into  compartments  by  con- 
Htrictions,  and  these  are  due  to  two  muscular  bands.  The 
rough  character  observed  in  the  engraving  is  due  to  emi- 
nences or  papillae  on  the  mucous  membrane,  which  is  covered 
by  a  dense  scaly  epithelium  or  protecting  structure.  The 
papillae  are  very  large  in  the  dependent  sacs  into  which  the 
paunch  is  subdivided. 

I  must  here  specially  allude  to  the  remarkable  construc- 
tion of  the  rumen  of  camels  and  other  animals  of  the  desert 
There  are  two  large  collections  of  prominent  dilatations,  which 
prove  on  dissection  to  be  a  number  of  large  cells  arranged 
in  parallel  rows,  and  separated  from  each  other  by  mem- 
branous folds,  the  free  margins  of  which  are  thickened  by 
muacolar  fibres  or  sphincters,  capable  of  closing  the  opening 
hy  which  each  cell  communicates  with  the  cavity  of  the 
nunen.  There  are  eight  hundred  of  these  cells,  and  they 
•ilways  contain  water,  for  which,  indeed,  they  are  believed  to 
be  constructed.  One  of  the  group  of  ceUs  is  to  the  left,  and 
mother  to  the  right  Solid  food  does  not  penetrate  them, 
'^t  it  has  been  found  the  right  group  would  hold  more  than 
Ave  quarts  of  water.  In  the  camels  the  mucous  membrane  of 
^ke  paunch  is  not  papiUated  as  in  the  ox  and  sheep.  The 
'dls  above  referred  to  are  represented  at  Fig.  69. 

The  reticulum,  or  honeycomb  stomach,  has  been  caSl^iV 
mnet  by  tba  Frmcb,  £rom  its  resemblance  to  a  cap.     (S>e^ 
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there  bdng  firom  twelve  to  fifteen,  which  form  ahnost  com- 
plete partitioiis  to  the  organ,  but  between  them  are  others 
gradually  diminiahing  in  size.  They  are  all  papillated  on 
their  miifiBu»y  the  eminences  being  flattened  on  the  sides  and 
(lointed  on  the  free  edge  of  each  fold.  When  the  contents 
of  thia  sUHnach  are  examined  in  animals  slaughtered  in  per- 
fect health,  they  are  always  found  dry,  and  there  is  a  dispo- 
ation  for  the  epithelium  to  become  detached  in  shreds,  and 
adhere  to  the  pulpy  mass. 

The  canal,  of  which  a  drawing  after  Colin  has  been  given 
at  page  66,  and  which  is,  moreover,  represented  by  the  an- 
nexed cut  (Kg.  70),  communicates  to  the  left  with  the 
]«anch  and  reticulum,  and  on  the  right  with  the  manyplies. 


Fig.  70.— ;CHAuy»AU.) 


Its  direction  is  from  above  downwards  and  backwards,  thft 
anterior  lip  or  pillar  entering  the  honeycomb  bag,  aad.  >ut\!^ 
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poatorior  the  nmieiL  The  lower  angle  ia  mised  above  tlie 
level  of  the  third  stomach,  especially  duiing  the  action  of  tlie 
giJJet  and  stomachs,  bo  that  it  is  only  when  the  piUars  of 
the  canal  are  at  rest,  and  liquids  or  soft  food  descend,  or 
when  the  coiiti^nts  of  the  first  and  second  stomach  strike 
against  the  cand,  that  any  di'op  into  the  omasimi. 

The  fourth  stomach,  ahomasimi,  is  the  well-known  remiet 
which,  secreting  an  acid  solvent  juice,  pcrfomis  a  ftmctiint 
similar  to  that  of  the  single  stomach  In  other  animals,  It;^ 
mucous  membrane  is  arranged  in  folds,  transverse  at  tlie 
upper  end,  longitudinal  in  the  midtOe,  and  gradually  eSacni 
at  the  intestinal  opening  (Fig,  70j  B),  which  is  provide  witli 
a  stout  ring  of  muscular  tissue,  to  prevent  the  passage  of 
food  incompletely  digested;  hence  the  name  pylorus  given  tu 
this  opening. 

The  act  of  rumination  calls  into  play  aU  the  organs  men- 
tioned, with  the  exception  of  the  abomasmn  or  rennet  It 
is  to  a  very  considerable  extent  under  the  control  of  the  will 
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the  rumen  is  then  dispensed  with,  and  it  is  therefore  quite 
rudimentary  in  the  suckling  animals.  The  reaction  of  the 
cont^its  of  the  iBrst  two  stomachs  is  slightly  alkaline.  Tiede- 
nuum  and  Gmelin  found  it  acid  in  calves,  and  Colin  thinks 
his  experiments  warrant  him  in  declaring  the  reaction  as 
sli^tly  acid  when  digestion  is  disturbed  or  suspended.  It  is 
evident  that  this  depends  much  on  the  changes  occurring  in 
the  food,  because  there  is  not  sufficient  secretion  to  give  a 
decided  character  to  the  mass  contained,  during  digestion,  in 
the  two  first  stomachs.  Peyer,  Bourgelat,  Spallanzani,  and 
others,  thought  that  the  rumen  secreted  abundantly ;  but  Colin 
refers  to  the  absence  of  a  secreting  structure  as  possessed  by 
the  membrane  lining  this  organ,  which  is  papillated  for  the 
production  of  an  abundant  protecting  epithelium.  Colin, 
however,  performed  the  following  experiment,  which  proved 
how  insignificant  in  amount  the  secretion  must  be.  He 
opened  the  rumen  and  applied,  against  the  membrane,  a  glass 
capsule,  containing  a  fine  sponge,  which  he  had  previously 
weighed.  No  sensible  increase  in  the  weight  occurred  by 
allowing  the  sponge  to  remain  in  contact  with  the  stomach 
blf  an  hour  or  an  hour. 

The  food  lodged  in  the  rumen  and  reticulum  is  subjected 
to  a  slow  churning  movement,  and  not  to  the  active  grinding 
or  violent  propulsive  eflforts  which  were  once  believed  to  aid 
in  the  trituration  and  regurgitation  of  food.  Fluorens 
showed,  that  substances  dropped  into  the  posterior  pouches 
of  tiie  rumen  rose,  and  ^ere  forced  gradually  forward  into 
flie  reticulum  and  back,  without  any  very  sensible  contrac- 
tions of  the  muscular  walls  of  the  viscera.  By  exposing  the 
interior  of  the  paunch  in  a  young  bull,  Colin  noticed  the 
welliiig  of  the  semi-fluid  food,  and  the  production  of  distinct 
waves,  with  an  ebbing  flow,  indicating  the  conmiotioii  ^t  xsl^ 
in  emy  portion  of  the  abundant  contents,    Tke  lifivYs 
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swallowed  food  is,  therefore,  speedily  mixed  tviih  the  portioii 
which  must  necessarily  lodge,  however  long  an  animal  may 
fast,  in  the  lower  poaches  of  the  nunen,  notwithataadinig 
the  most  perfect  digestion. 

It  is  evident,  that  prolonged  maceration  in  the  panndi  will 
reduce  food  to  a  pulpy  mass,  fi&dlitating  the  tritoration  and 
after-solution  by  the  digestive  fluids.  All  soluble  materials 
which  the  saliva  and  other  fluids  swallowed  may  dissolve,  are 
rendered  fit  for  passage  onwards  in  the  alimentary  canal; 
and  however  feeble  the  action  of  the  diluted  secretions  above 
referred  to,  nevertheless  it  must  aid  in  the  changes  to  be 
cfiected  on  the  starchy  principles  which  the  food  of  nuni- 
uants  so  largely  contains.  Flesh,  on  the  other  hand,  yields 
its  soluble  principles,  and  undergoes  a  kind  of  digestion  in 
the  rumen,  as  Colin  has  proved. 

The  precise  nature  of  the  action  is  involved  in  some  mys- 
tery. It  is  regarded  as  a  fermentation;  but  this  process  is 
most  marked  in  cases  of  disease,  when  an  abundant  evolution 
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9.  Three  animal  snbstances  of  undetermined  nature. 

10.  And  lastly,  chlorides,  carbonates,  phosphates,  and 
adphates  of  soda  and  potash,  besides  carbonate  and  phos- 
phate of  lima  These  different  salts  varied  according  as  to 
whether  the  animals  received  straw,  hay,  or  oats. 

Graby  and  Delafond  have  shown  that  myriads  of  infusoria 
develop  in  the  rumen.  Their  development  appears  due  to 
the  germinating  powers  of  heat  and  moisture,  which  seem  to 
be  the  chief  causes  of  the  disintegration  and  partial  solution 
of  alimentary  matters;  changes  which  appear,  as  Colin  says, 
totally  distinct  from  any  true  digestion,  such  as  that  occur- 
ring under  the  influence  of  the  acid  secretions  of  the  true 
stomacL 

In  the  reticulum,  food  undergoes  changes  precisely  similar 

to  those  observed  in  the  rumen;   and  indeed  tlie  second 

stomach  might  almost  be  regarded  as  an  extension  or  pouch 

of  the  first     Its  special  function  appears  to  be  retaining 

fluids  swallowed  and  fluids  passing  into  it  from  the  rumen, 

lU  contents  being  always  very  liquid.     The  fluids  within  it 

Me  remarkable  for  a  greater  alkalinity  than  those  of  the 

laonch.    Peyer  believed  the  food  underwent  a  process  of 

*  crushing  in  the  honeycomb  bag,  but  this  is  not  the  case. 

Referring  to  the  passage  of  the  contents  of  the  two  first 

stomachs  back  to  the  mouth,  I  may  mention  that  the  forcing 

sction  attributed  to  the  whole,  or  only  to  the  anterior  part 

of  the  rumen,  or,  again,  to  the  reticulum  by  some,  is  all 

imagmary.     Colin  has  shown,  by  a  very  interesting  experi- 

i&eQt,  that  the  gradual  insinuation  of  food  between  the  pil- 

Ws  of  the  gullet  is  sufficient  for  the  regurgitation  essential  in 

^  act  of  ruminating.    He  introduced  three  metallic  sutures 

through  the  lips  of  tiie  canal,  as  represented  by  Fig.  71. 

The  animal  was  fed,  and  afterwards  ruminated  as  'usoai, 

uidicatiiyr  Jio  disturbance  or  />eiiaeptible  difference  m  tSoie 
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regurgitation  from  the  nataral  state,  Tliis  simple  experi- 
ment upset  the  view  entertained  by  Fluotens,  that  regular 
boluses  were  fortiied  between  the  pillars  of  the  cesaphag»,*=. 
to  be  carried  back  to  the  montk     It,  moreover,  proved  how 
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lieving  Tonatt's  description  of  the  position  of  the  rumen,  and 
much  less  the  action  he  attributes  to  this  stomach  or  the  re- 
ticulum, in  the  r^uigitation  of  food.  I  have  before  said,  that 
the  contents  of  the  two  first  stomachs  are  subjected  to  a 
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churning  action,  and  at  Fig.  73  it  is  evident  that  the  ten- 
dency is  for  the  food  to  strike  forwards  against  the  pillars  of 
the  oesophagus;  as  it  presses  by  its  own  weight,  and  the 
«Iight  degree  of  impulse  which  the  rumen  gives  to  it,  against 
the  canal,  there  is  a  contraction  of  the  diaphragm  and  abdo- 
mmal  muscles,  which  especially  aid  in  the  passage  upwards  of 
the  liquids  contained  in  the  reticulum,  as  well  as  engaging 
a  portion  of  the  contents  of  the  rumen  in  the  lower  end  of 
4e  gullet,  from  which  it  is  carried  up  by  an  antiperistaltic 
moy^nent  Fluorens  proved  that  the  diaphragm  and  dJodo- 
nunal  nrasdes  were  essential  to  the  act  of  regurgitation,    "ftfe 
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(UriJed  the  plireuic  nerves  in  a  sheep,  and  thia  animal  after- 
wards ate,  and  nest  day  nmiinatcdp  but  the  abdaminal 
tnuscles  were  called  upon  to  make  an  extra  effort  owing  to 
t!m  paralysis  of   the  diaphragm.      WheB  the  abdominal 
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Rnminatixig  animals  require  a  considerable  length  of  time 
effisctually  to  rechew  their  provender,  and  it  is  calculated  by 
Cblin  that  the  fourth  of  the  day  requires  to  be  expended  by 
them  in  rumination.  I  may  here  refer  to  an  important  ob- 
iervation  I  have  made,  viz.,  that  rapidly-grown  grasses,  such  as 
the  cropB  grown  on  irrigated  meadows,  distend  the  rumen 
fiyr  moie  in  proportion  to  their  solid  elements  than  other  food. 
Tha  ditimdad  pannch,  however,  soon  diminishes  in  size,  and 
L  then  appears  very  empty,  and  cannot  as  effectually 
loeh  fiKxl  as  the  harder  and  better  kind.  It  must 
,  that  a  certain  volume  of  food  must  exist  in 
» in  order  that  rumination  may  go  on,  and  if  the 
Imlk  of  veiy  soft  grasses  is  readily  reduced  by  a 
.  of  the  moisture,  the  act  must  be  compara- 
This  is  a  subject  which  merits  investiga- 
tioft.M  connection  with  determining  what  foods  most  fiEivoiir 
i  action  of  the  stomachs  in  ruminants. 

ion  of  the  regurgitated  bolus  is  very  complete. 
in  accordance  with  the  toughness  or  succulent 
I  of  the  food.  Many  circumstances  seem  to  affect  the 
;  to  which  food  is  chewed  the  second  time,  and  Aris- 
totle declared  that  animals  ruminated  more  in  winter  than 
sommer.  Brugnone  said  that  green  food  required  from 
30  to  33  strokes  of  the  teeth,  and  dry  food  45  to  55,  during 
the  second  mastication.  Young  and  very  old  animals  chew 
more  than  healthy  adulta 

The  act  of  chewing  is  either  one-sided  or  alternate,  and  a 
very  strange  fsict  has  been  noticed,  that  the  first  stroke  of 
the  molars  is  in  an  opposite  direction  to  the  regular  action 
which  follows  it  Thus,  if  on  the  one  side  chewing,  an  ox  is 
Bttasticating  fix)m  right  to  left,  the  first  stroke  will  be  ob- 
served firom  left  to  right 
Colin  confirms  a  statement  made  originally  by  "FYwoiew^ 
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that  from  the  period  of  feeding  to  that  of  rumiimtiotij  thene 
is  a  constant  deglutition  of  salivai  which,  if  stopped,  causes  the 
contents  of  the  paunch  to  become  dry,  hard,  and  mitit  for 
regurgitation*  Colin  adds,  that  if  the  secretion  of  the  paro- 
tids alone  is  made  to  flow  from  the  opened  duets,  and  not 
allowed  into  the  stomachs,  however  much  water  the  anixuals 
may  be  allowed,  rumination  is  suspended 

We  have  before  said,  that  solid  food,  when  first  swallowed, 
joust  pass  into  the  rumen  and  reticulum.  The  quantity 
with  which  these  cavities  may  be  charged  la  enormous. 
Colin  has  found  100  tba  weight  even  in  sick  animals  that 
had  not  fed  for  some  time,  and  he  found  1 50  lbs,  in  the 
rumen  of  a  bull  that  had  not  taken  ftiod  for  twenty-font 
hours,  and  200  tba.  weight  under  similar  circumstance.s  in  a 
cow*  One-fourth  of  the  tot^  weight  may  be  set  down  aa 
liquid  From  20  to  25  per  cent.,  at  the  outside,  would  be 
the  amount  of  solid  nmteriaL 

After  the  food  has  been  masticated  a  second  time,  it  returns 
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between  its  ample  folds.  The  constant  diyness  of  its  con- 
tents is,  however,  I  believe,  to  be  attributed  more  to  the  efifects 
of  compression,  and  the  onward  flow  of  the  liquid  portions, 
than  to  any  free  absorption. 

Before  referring  to  the  ftinction  of  the  true  stomach  in 
nmunants,  I  must  refer  to  the  simple  gastric  cavity  of  other 
domestic  animals,  and  to  the  movements  to  which  the  food  is 
^abjected  within  them. 

The  stomach,  in  aU  monogastric  animals,  is  in  reality  a 
dilatation  of  the  alimentary  tuba  The  latter  being  bent  on 
itsdf  just  beyond  the  diaphragm,  and  enlarged  along  the 
convex  margin  of  the  curve  thus  produced,  constitutes  the 
itcmach  which  lies  in  the  fore  and  left  side  of  the  belly, 
havii^  the  gullet  entering  it  on  the  left  or  cardiac  side 
(thus  called  from  its  proximity  to  the  cardium  or  heart),  and 
the  small  intestine  issuing  from  it  to  the  right  The  large 
dilatation  near  the  cardiac  opening  is  called  the  fundus  of 
the  stomach.     (See  Fig.  74.) 
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Near  the  intestinal  opening,  which  is  guarded  by  f 
cular  ling,  hence  called  the  pylorus,  is  a  lesser  pouch, 
the  antrum  pylori 

The  convex  margin,  c,  is  called  the  greater  curvatui 
the  concave  one  is  tiie  lesser.  Along  the  first  is  situat 
spleen,  and  the  pyloric  end  is  connected  with  the  po 
surface  of  the  liver. 

The  horse's  stomach  is  remarkable  for  its  smallness  i 
trast  with  the  size  of  the  intestine,  and  of  the  body  gen 
The  average  capacity  does  not  exceed  from  14  to  15  < 
A  horse  dying  firom  indigestion,  with  repletion  t 
stomach,  has  not  more  than  from  20  to  30  lbs.  wei, 
food  in  it.  By  accustoming  the  animal  to  very  buli 
meat,  the  stomach  becomes  very  large  and  very 
whereas  the  natural  size  of  the  organ  is  preserved 
horses  are  fed  on  sound  dry  fodder.  These  facts  i 
not  escape  the  attention  of  all  who  have  to  direct  the  f 
of  horses. 
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than  that  of  the  horse,  and  it  is  remarkable  for  a  peculiar 
pooch  or  diverticolum  on  the  left  side.  In  all  camivora,  not 
excluding  the  dog  and  cat,  the  stomach  is  less  curved  on  it- 
self than  the  horse,  and  the  capacity  is  proportionately  much 
larger. 

Amongst  the  peculiarities  which  are  especially  interesting 
to  the  physiologist,  we  find  that  the  inner  lining  of  the 
stomach  is  in  the  horse,  however  small  in  this  animal  the 
organ  may  be,  only  in  its  right  half,  formed  for  the  secre- 
tion of  gastric  juice.  The  left  half,  which  is  distinguished 
by  a  dotted  line  in  Fig.  74,  is  covered  by  a  non-secreting 
tough  coat,  protecting  the  organ,  and  not  yielding  any  solvent 
fioid  to  act  on  the  food.  This  lining  is  densely  folded  on  it- 
^,  so  much  so,  that  when  the  stomach  is  inflated  by  blowing 
air  through  the  right  opening  or  pylorus,  none  escapes  through 
the  left  or  cardiac  orifice. 

The  muscular  coat  of  the  stomach  in  the  horse  is  very 
strong,  especially  where  the  gullet  terminates  in  the  stomach, 
Wt  there  is  not,  at  this  part,  as  Colin  and  others  have 
imagined,  a  muscular  guard  or  sphincter  to  prevent  regurgi- 
tation. 

In  carnivorous  or  omnivorous  animals,  the  stomach  is  not 
only  ample,  but  lined  throughout  with  a  membrane  which 
aretes  the  gastric  juice. 

Before  entering  on  the  function  of  the  stomach,  I  may 
allude  to  the  annexed  engraving.  Fig.  76. 

It  represents  the  crop  of  a  pigeon  M  M,  and  this  cavity 
^y  be  compared  to  the  three  first  stomachs  of  ruminants, 
^  a  dilatation  formed  for  the  preparation  of  food  to  undergo 
'ligestion  in  the  true  stomach  below.  This  organ,  as  John 
Hunter  observed,  is  capable  of  acquiring  great  activity  in 
^'^cretion,  and  the  inner  lining  which  is  usually  as  seen  m  O, 
^y  become  hjgbJjr  developed  as  in  N,  just  before  tke  'VAr^ 
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of  young,  and  last  in  this  way  until  the  newly-born  birds  are 
acquiring  some  strength.  It  is  from  this  crop  that  a  secretion 
flows  of  whitish  colour,  and  which  has  been  called  pigeon's 
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milL  Though  nourishing  when  carried  into  the  stomachs 
of  the  young  birds,  it  is  doubtless  most  useful  in  moistening 
grain  and  preparing  it  for  effectual  digestion.  The  crop  of 
die  domestic  fowl  is  seen  at  4,  Fig.  77,  and  the  guizzard,  7, 
is  a  muscular  organ  destined  to  grind  the  food,  compensating 
for  Ihe  want  of  teetL  It  is  connected  with  the  secreting 
stomach,  6,  which  is  technically  called  ventriculus  succen- 
tariatus. 

Betnming  to  the  simple  stomachs  of  our  domestic  quad- 
rnpeds,  we  find  that  the  muscular  fibres  are  destined  to  cause, 
Istly,  A  movement  of  the  contents  from  left  to  right,  or 
vice  versa;  2ndly,  A  rolling  movement;  3rdly,  A  mixed 
movement  Thus  the  food  is  exposed  most  freely  to  the 
•ction  of  the  gastric  juice. 

None  of  the  monogastric  animals  ruminate.  Instances 
hsve  been  recorded  of  human  beings  becoming  addicted  to 
the  habit,  or  suffering  fi^m  the  tendency  to  ruminate,  as  a 
symptom  of  a  morbid  state  of  the  alimentary  canal  The 
Rgoigitation  of  food  in  all  animals,  with  a  simple  stomach, 
constitutes  the  act  of 

VOMITIXG. 

This  is  the  simple  means  by  which  an  animal  discharges 
that  which  the  stomach  refuses  to  digest,  or  is  likely  to  be 
hyured  by.  The  act  is  under  the  control  of  the  nervous 
system,  and  in  order  to  be  induced,  the  phenomena  included 
^der  the  name  nausea  or  sickness  must  be  observed.  All 
^Dimals  are  not  equally  susceptible  to  nauseating  agents,  or 
^  substances  capable  of  causing  the  evacuation  of  the 
stomach.  This  is  regarded  by  my  brother,  Mr  J.  Sampson 
^^^ee,  as  the  true  cause  of  the  difficulty  of  the  act  in  the 
'^rse,  and  in  other  animals  who  manifest  but  rarely  )ive 
tenden^  snd,  never  In  iealtb,  the  power  to  vomit     k  y^x^ 
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minute  dose  of  tartar  emetic  causes  active  efforts  to  clear 
the  stomach  in  the  human  subject,  in  the  dog,  pig,  and  other 
creatures,  whereas  large  quantities  are  taken  by  the  horse 
without  indicating  the  slightest  effect.  Even  the  most  re* 
fractory  nervous  system  is,  however,  liable  to  be  acted  on 
by  some  emetics,  and  the  tincture  of  white  hellebore  injected 
into  Ihe  blood-vessels  produces  even  in  the  horse  symptoms 
of  nausea  and  spasmodic,  but  ineffectual  efforts  for  the 
diachMge  of  the  stomach's  contents. 

Before  further  entering  on  the  question  why  the  horse 
rardy  vomits,  I  may  describe  this  act  in  animals  in  which  it 
occurs  freely.    The  first  symptom  is  the  expansion  of  the 
chest,  drawing  air  into  the  lungs  so  as  to  fix  the  ribs  and 
oable  the  diaphragm  to  act  from  them.     Then  the  muscles 
of  Uie  belly  act,  and  at  the  same  time  the  neck  is  shortened, 
its  muscles  grow  rigid,  there  is  a  regurgitation  in  the  gullet 
and  ejection  through  the  open  moutL     It  is  found  that  the 
fluids  usually  secreted  in  moderate  quantity  in  the  throat, 
increase  in  quantity  imder  the  influence  of  the  emetic,  and  it 
is  probable  that  this  is  destined  to  favor  the  ejection  of 
materials  thrown  up  fit)m  the  stomach.    When  the  normal 
contents  of  the  stomach  have  been  dislodged,  and  vomiting 
continues,  bile,  and  even  stercoral  matters  are  thrown  up, 
proving  that  the  antiperistaltic  movement  extends  even  be- 
yond the  pylorus  along  the  intestinal  tuba     The  action  of 
^c  stomach,  though  not  essential  to  the  act  of  vomiting, 
Ms  to  close  the  pylorus,  and  this  favors  the  pressure  of 
^^  contents  against  the  open  gullet.     It  is  very  remark- 
able  how  slight  the  contraction  of  the  stomach  is  in  vomit- 
ififcand  Francis  Bayle  demonstrated  in  1681,  that  if  a  finger 
^  introduced  in  the  stomach  of  a  dog  during  the  act  of  regur- 
gitation, there  is  no  perceptible  effort  noticed  on  tihe  "paxl  oi 
4e  Gtgan;  moreover,  if  the  muscles  of  the  belly  at^  Ten- 
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dered  powerless  by  a  laige  inciflion  throng  them,  Tomituig 
cannot  occur.  Chirac,  SchwarU,  Hunto;  and  lastly,  Mqen- 
die,  confirmed  the  views  entertained  by  Baylei  Mqendie's 
experiments  consisted  firstly  in  causing  the  stonuusli  to  be 
exposed  through  the  walls  of  the  abdomen  in  a  dqg,  when, 
from  the  injection  of  tartar  emetic  in  the  veins,  no  contrac- 
tion occurred  in  the  organ,  and  the  contents  were  not  ex- 
pelled. The  second  experiment  consisted  in  tying  a  pig^s 
bladder,  in  the  place  of  the  stomach,  filled  with  liquid,  which 
was  expelled  by  the  action  of  the  abdominal  wallsb  The 
latter  experiment  simply  proved,  that  emesis,  or  the  desire 
to  vomit,  occurred  without  the  presence  of  a  stomach  in  the 
body,  and  it  is  not  a  fact  that  the  organ  is  incapable  of  ac- 
tion, or  in  no  way  afifected  by  an  emetic,  because  when  the 
intestinal  opening  or  pylorus  has  been  tied,  the  unaided 
stomach  proves  sufficient  to  accomplish  the  rejection  of  its 
contents. 
The  action  of  the  oesophagus  has  to  a  certain  extent  been 
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the  hmnfln  subject  Several  instances  are  recorded  in  which, 
either  under  the  control  of  the  will  or  involuntarily,  food  is 
returned  to  the  mouth  after  a  meaL 

An  the  persons  who  have  referred  to  the  subject  of  the 
(iifficulty  of  vomiting  in  the  horse,  have  overlooked,  to  a  great 
extent,  the  point  which  my  brother  has  justly  insisted  on, 
that  the  emesis,  or  the  tendency  to  vomiting,  is  not  readily 
excited  in  this  animal  Nevertheless  there  are  cases  in 
▼l»ich  it  is  observed,  and  vomiting  is  possibla  These  are, 
1st,  Gases  of  inordinate  distention  of  the  stomach;  2ndly, 
Cases  of  dilatation  of  the  lower  end  of  the  oesophagus;  Srdly, 
(Jades  of  obstruction  to  the  pylorus;  4thly,  Ruptures  of  the 
st<nnach;  othly,  Hering  refers  to  cases  of  vomiting  due  to 
ulceration  of  the  mucous  membrane  of  the  stomach. 

The  mechanical  impediments  to  vomiting,  insisted  on  by 
many  physiologists,  with  the  exception  of  two,  and  which  ai-e 
the  disadvantageous  direction  of  the  oesophagus  into  the 
Jtemach,  and  the  tendency  of  the  mucous  membrane  to  fold 
on  itself  and  plug  the  cardiac  orifice,  are  all  false. 

Many  have  described  a  spiral  valve  at  the  cardiac  opening 
of  the  stomach,  and  I  here  reproduce  a  drawing  of  it  from 
Leyh*8  Anatomy,  but  no  such  valve  exista    It  is  simply  a 
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&lse  appearance  in  a  dried  stomach,  from  the  folds  of  the 
mucous  membrane  curling  spuraUy  when  pressed  upon  by 
the  distending  air. 

The  sphincter  which  Bertin,  Lafosse,  Flnorens,  and  many 
others  have  taken  for  granted  as  existing  at  the  lower  end  of 
the  oesophagus  of  the  horse,  certainly  does  not  exist. 

Tlie  pathological  facts,  which  I  have  carefully  collected  and 
examined,  prove  to  me,  firstly,  that  horses  are  liable  to 
vomiting,  and  may  manifest  the  disposition  at  intervals,  or 
any  time  when  the  stomach  becomes  distended,  if  the  mncous 
membrane  has  space  enough  not  to  be  thrown  into  folds  at 
the  cardiac  orifice.    The  subjoined  cut  indicates  a  dilatation 
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CUlege,  in  a  horse  which  vomited  during  the  paroxysms  of  a 
violent  attack  of  colic.  This  horse  recovered.  The  late  Mr 
John  Field  relates  a  very  interesting  case*  of  vomiting  from 
distention  of  the  stomach  and  spasm  of  the  duodenum. 

♦At  page  85  of  his  Veterinary  Records,  we  find:  "About  one 
o^dock  in  the  morning  of  the  2lBt  September,  1839,  a  bay  cart- 
gddin^  belonging  to  Messrs  B — ,  was  seized  with  retching,  having 
been  at  work  tUl  very  nearly  that  time  drawing  goods  from  the 
aihrEy  station,  Euston  Square.  I  saw  him  about  twelve  hours  after- 
virds,  when  the  following  symptoms  presented  themselves :  viz.,  pulse 
84  to  90,  and  very  feeble — haggard  countenance — respiration  but  little 
&tiirbed — snifaoe  warm — ^mouth  moist  and  clean — much  foetor  from 
the  nostrils,  with  frequent  ejection  of  dirty  fluid,  attended  with  much 
inoening,  but  unaccompanied  by  any  particular  efibrt  or  retching, 
although  much  spasmodic  contraction  of  the  neck  had  attended  the 
Mther  vomiting. 

"Percussion  of  the  sides  gave  loud  resonance;  but  there  was  no 
tndible  murmur,  much  less  any  purulent  or  mucous  rattle,  although 
tbe  f(Btor  indicated  abscesses  or  punilent  secretion  in  the  air-ceUs. 
Tliere  was  no  rolling,  looking  back,  or  other  indication  of  abdominal 
diMttse. 

''A  blister  was  applied  to  the  breast,  and  plugs  were  inserted,  and 
abseqaently,  the  probang  was  introduced ;  but  it  was  not  readily  passed 
beyond  the  lower  part  of  the  oesophagus,  where  it  brought  on  retching. 
**  During  the  day  and  night  the  horse  continued  to  take  water,  was 
cntttantly  dabbling  in  it,  while  from  time  to  time  that  which  he  took 
^  rejected  by  retching,  and  there  was  regurgitation  of  fluid  in  the 
ttopliagus  in  the  intervals  between  the  vomitings.  He  was  restless 
Coring  the  night,  but  he  did  not  look  back.  He  kept  on  his  legs  until 
^t  o'clock  on  the  following  morning,  when  he  lay  down,  and,  after  a 
^  expiratory  efforts,  died. 

'^Pod-moriem  examinatian. — On  removing  the  sternum  from  the 
^^otUj  the  odour  precisely  corresponded  to  what  was  emitted  from  the 
liiciML  The  lungs  were  remarkably  bulky,  but  crepitant  throughout, 
ttfi^  at  the  anterior  and  inferior  fringed  edges  of  both,  where  small 
^  of  hepatized  lung  were  olmerred,  containing  very  small  poVnta  oi 
pm  Borne  uloen  In  the  ur-cellA,    The  bronchial  tubea  weie  fii\!^ 
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But  veterinary  surgeons  are  well  aware  that  in  aoate  cases 
of  vomiting,  in  cases  of  stomach  staggers,  the  stomach  has 
already  given  way,  and  by  this  the  muoons  membrane  fixrm- 
ing  hernia,  through  the  kceration,  any  obstruction  at  the 
(Cardiac  orifice  is  overcome.  The  close  manner  in  which  the 
organs  are  applied  to  each  other  in  the  abdomen  explains  how, 
with  an  inert  and,  indeed,  torn  stomach,  by  the  action  of 
the  abdominal  walls,  ejection  readily  occora  Those  who  may 
I>e  incredulous  that,  after  the  walls  of  the  stomach  having 
<riven  way,  there  coidd  be  any  vomiting,  may  be  reminded  of 
a  case  referred  to  by  Longet,  in  which  a  woman,  having  swal- 
lowed sulphuric  acid,  suffered  from  violent  vomiting  up  to 
the  time  of  her  death,  after  which  it  was  found  that  the  walls 
of  the  cavity  had  been  completely  destroyed. 

with  spume  generally,  and  some  of  the  smaller  ramifications  contained 
similar  dxu'k  fluid  to  that  ejected.  The  lining  membrane  of  the  bron- 
•  hial  tubes  waa  inflamed.  The  heart  was  perfectly  natural:  no  staining 
of  arterial  or  venous  tubes. 
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The  firequent  raptures  of  the  stomach  have  been  ascribed 
to  active  muscular  effort  of  the  organ,  but  I  regard  them  as 
due  to  the  pressure  of  the  impacted  mass  on  the  paralysed 
coaU  I  say  paralysed  coats,  because  all  hollow  organs, 
unduly  distended,  suffer  a  kind  of  paralysis,  or  are  stretched 
beyond  the  limit  within  which  they  can  act  Doubtless 
when  the  muscular  coat  has  partially  given  way,  the  pres- 
sure during  the  efforts  to  vomit  would  increase  the  hernia 
of  the  mucous  lining,  and  favour  the  regurgitation. 

Admitting,  therefore,  the  fact  that  horses  are  not  liable  to 
vomit,  because  they  are  not  subject  to  impressions  by  emetic 
.^bstances,  yet  I  find  that  when  they  do  vomit,  the  conditions 
of  distention  of  the  stomach,  rupture  of  this  organ,  or  dilata- 
tion of  the  oesophagus,  one  of  which  is  essential  to  the  act,  are 
precisely  those  which  overcome  the  only  mechanical  impedi- 
ment, and  which  is  the  disadvantageous  position  of  a  narrow 
cardiac  opening  with  a  folding  of  the  internal  lining  of  the 
organ. 

My  brother  says,  in  his  last  Memoir  on  the  subject:* 
"  Comparing  the  stomach  of  a  horse  and  of  a  dog  in  the 
My  and  on  the  dissecting  table,  it  is  obvious  that  the 
mechanism'  of  the  latter  must,  from  its  shape  and  mode  of 
(xmstruction,  be  more  simple  than  the  former;  it  is  obvious 
tbat  extrinsic  pressure  must  produce  greater  results  on  the 
tlun,  simple,  tube-like  viscus  of  the  flesh-eater,  than  on  the 
Aick,  short,  and  pouched  stomach  of  the  great  solipede;  but 
the  latter,  like  the  former,  has  provision  for  movement,  and 
its  construction  involves  no  condition  which  can  act  as  an 
impediment  to  any  movement  which  its  nervous  aflBnities 
may  stimulate."  Admitting  this  almost  without  qualifica- 
^on,  it  is  clear  that  the  cardiac  opening  is,  in  the  horse, 

*n^  Feterinanan,  1857. 
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alone  unobstructed  for  the  purposes  of  vomitiBg  when  tlie 
stomach  is  inordinately  diatended,  or  has  suffered  injury,  «r 
the  oesophagus  is  morbidly  dilatei  Relax,  beyond  any  point 
consistent  with  health,  the  muscular  coat  which  throws  a  very 
ample  mncus  membrane  into  mnumerable  folds  at  the  cardiac 
end,  and  not  only  nausea,  but  the  act  of  vomiting  occurs.  It 
is  unquestionably  the  fact,  that  in  the  morbid  states  charac- 
terised by  vomiting  in  the  horse,  the  stomach  is  usually  in- 
capacitated for  any  response  Ui  nervous  stimuli,  and  the 
expnlsion  is  undoubtedly  effected  by  the  abdominal  walls. 

In  ruminants,  vomiting  is  mrej  but  possibla  They  are 
only  very  slightly  snsceptible  to  the  action  of  emetics,  and 
this  is  very  remarkably  shown  by  the  enormous  doses  of 
potassic  tartrate  of  antimony  whi^h  cattle  will  bear  without 
manifesting  the  slightest  symptonL 

Ti'eatment  of  Vomiting.— We  are  sometimes  called  to 
check  the  violent  retching  seen  in  dogs  when  suffering  from 
general  disorder  or  in  testing  affectionsL     I  find,  under  these 
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Phabtngeal  Polypi. 

The  pharynx  is  subject  to  few  special  disorders.  It 
is  the  seat  of  inflammation  in  sore  throat,  a  condition 
which  I  shall  more  especially  refer  to  under  the  head 
Laryngitia  One  of  the  most  common  conditions  observed 
in  cattle  is  the  production  of  pendulous  tumors  or  pharyn- 
geal polypi,  which  hang  from  the  posterior  part  of  the  nose, 
and  sometimes  suddenly  drop  on  the  larynx  and  choke  the 
animal 

The  symptoms  which  these  growths  produce  in  the  pas- 
sage between  the  mouth,  nose,  gullet,  and  windpipe,  are 
chiefly  eflForts  to  swallow,  and  obstruction  to  breathing,  with 
an  occasional  cough  relieved  by  the  animal  hanging  down  its 
head  so  as  to  press  the  tumour  forwards. 

These  growths,  which  are  formed  from  the  mucus  mem- 
brane, with  areolar  tissue  as  their  principal  constituent,  may 
he  removed  by  tortion,  if  discovered. 

Choking. 

This  is  an  accident  of  very  common  occurrence  in  herbi- 
Torous  animals,  and  attended  with  great  danger  to  life.  It  is 
interesting  to  observe  how  nature  has  avoided,  in  the  con- 
struction of  the  organs  of  deglutition,  any  disposition  of  parts 
which  might  favour  choking.  This  is  especially  geen  in  car- 
nivora  Persons  are  apt  to  believe  animals  are  choked  when 
Aey  really  are  not,  and  this  happens  chiefly  with  dogs.  If  a 
dog  coughs  or  indicates  any  peculiar  symptom,  he  is  believed 
«t  once  to  have  a  bone  in  his  throat.  Such  an  error  is  often 
<^<nnniitted  with  cases  of  rabiea 

Gauges, — These  are  either  dependent  on  the  aiumaX  \\»^, 
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or  on  the  nature  of  food.  The  canses  indaded  under  the 
first  head  are, — Istly,  Any  inflnenoe  which  may  fiivoar  the 
contraction  of  the  throat  or  gullet  on  the  object  swallowed. 
This  is  a  cause  frequently  operating  in  man,  and  dependent 
chiefly  on  mental  operations.  Thus  what  difficulty  some 
persons  experience  in  swallowing  a  small  pill,  and  when  by 
bread  crumbs  or  water  they  can  feel  satisfied  the  pill  has 
passed  on  into  the  stomach,  they  still  experience  a  choking 
sensation.  It  is  this  choking  sensation  or  irritable  condition 
of  the  muscular  coat  which  persists  after  animals  have  been 
relieved  of  an  obstruction,  and  which  induces  a  relapse  if 
they  are  allowed  cut  roots.  2ndly,  Inflammation  or  ulcera- 
tion of  the  throat  and  gullet  feivour  choking.  The  ulceration 
which  follows  bad  accidents  of  this  description,  and  which  is 
especially  troublesome  a  week  after  an  animal  has  been  re- 
lieved, often  causes  a  dangerous  accumulation  of  alimentaiy 
matters  low  down  in  the  oesophagus.  Srdly,  Organic  disease 
of  the  oesophagus,  especially  constrictions  such  as  are  observed 
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too  laige  for  it  which  an  animal  can  conveniently  grind  be- 
tween its  teetL  This  is  especially  the  case  with  tiie  cami- 
?<mL    I  haye  often  been  interested  to  see  the  lions  and  tigers 


Fig.  80. 

in  menageries  greedily  swallow  a  large  massif  flesh,  and  from 
it8  size  it  might  penetrate  the  gullet,  but  was  ejected  to  be 
^  again  before  it  could  pass  on  to  the  stomach.  Persons 
iMtve  often  singular  notions  of  food  going  the  wrong  way, 
^  is  to  say,  penetrating  the  windpipe.  This  is  very  rare 
in  the  lower  animals;  but  last  year  I  was  asked  to  ascertain 
4e  cause  of  a  sudden  death  in  a  favourite  setter;  and  I  found 
» lump  of  beef  fixed  by  its  lower  end  in  the  larynx,  and  dis- 
tending also  the  pharynx.  In  shape  it  was  not  \mV\k^  a. 
^hmjitigBe  cork,  but  much  larger.     Amongst  tTie  \)\x\k5 
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objects  the  most  dangerous,  «re  cat  roots  or  potatoea  Foe 
mcrly  many  horses  were  choked  by  eggs  given  to  them  wholi 
in  the  belief  that  they  &voared  good  conditioiL  Balls  ai 
not  unfrequently  causes  of  choking,  and  this  from  their  in 
proper  administration,  if  left  across  the  pharynx  instead  i 
being  delivered  straight  If  too  large,  or  if  given  when  tl 
secretions  are  scanty  and  the  passage  dry,  ^ey  are  apt  1 
stick  down  the  neck,  or  in  the  chest 

Lastly,  bruised  materials,  and  especially  dry  fiutinaceoi 
substances,  or  chaff,  bran,  broken  locust  beans,  are  apt  \ 
accumulate  in  the  gullet  of  the  horsei  These  are  most  dai 
gerous  cases  of  choking  in  the  latter  animal,  and  I  have  sec 
instances  in  which  the  whole  length  of  the  oesophagus  wi 
distended  by  such  food. 

Symptoms, — ^These  may  be  classed  under  the  heads  Oen< 
ral  and  Special 

Symptoms  of  obstruction  might  be  due  to  inflammation 
the  2)assage,  or  to  spasm,  but  the  history  of  the  case,  couplt 
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lyngeal  choking.  The  impossibility  of  returning  the  mass 
into  the  mouth,  in  consequence  of  the  length  of  the  soft 
palate  (see  Fig.  65,  page  1 22),  leads  to  urgent  symptoms  of 
oppressed  breathing,  and  if  any  fluid  is  poured  into  the 
ammal's  mouth,  it  is  thrown  back  through  the  nose,  if 
pressed  beyond  the  soft  palate.  By  careful  manipulation, 
either  through  the  mouth  or  pressing  on  either  side  of  the 
throat,  the  mass  may  be  detected  in  the  pharynx. 

In  cases  in  which  the  obstruction  is  in  the  cervical  portion 
of  the  oesophagus,  there  is  an  obvious  swelling  in  the  course 
of  the  latter  on  the  left  side  of  the  neck;  the  general  symp- 
toms are  more  or  less  intense,  and  the  animal,  with  anxious 
countenance,  sunken  head,  tremor,  and  partial  sweats  over 
the  body,  manifests,  not  long  after  the  first  symptoms  appear, 
great  exhaustion. 

The  presence  of  an  obstacle  in  the  portion  of  the  gullet 
sitoated  within  the  chest,  is  indicated  by  the  absence  of  the 
most  urgent  symptoms  of  suffocation,  but  the  addition  in  all 
snimals  of  violent  retching,  whenever  the  oesophagus  is  filled 
by  fluid.  The  distensions  of  the  gullet  by  liquids  swallowed, 
and  the  r^urgitations  to  clear  the  canal,  mdicate,  with  the 
^mptoms  above-mentioned,  and  which  are  common  to  all 
owes  of  choking,  this  dangerous  form  of  accident. 

When  the  oesophagus  is  entirely  filled,  urgent  symptoms 
Kttietunes  appear  tardily.  Loss  of  appetite,  sunken  head,  blood- 
^  eyes,  costiveness,  discharge  of  saliva  and  mucus  from  the 
Bumth,  with  the  evident  swelling  in  the  left  side,  indicate  the 
UQpaction.  I  have  known  this  form  of  choking  overlooked 
for  a  week  by  a  veterinary  surgeon,  and  when  I  was  in  the 
^  of  emptying  the  passage,  the  animal  sank  eidiausted. 

With  r^ard  to  ruminants,  I  must  especially  call  attention 
to  the  urgent  symptoms  due  to  hove,  and  which  often 
*"8qaiiB  to  be  rdieved  before  any  attempt  to  temove  the  o\>- 
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struction.  The  violent  cough,  contractions  of  the  mnsdes  < 
the  neck  and  abdomen,  with  expnlsion  of  fSeeces  and  eve 
urine,  are  very  marked  in  bad  forms  of  choking  in  catila 

Treatment — Having  determined  on  the  position  of  tl 
(>l>straction  and  its  nature,  relief  is  afforded  by  various  plan 
which  I  shall  enumerata 

I.  By  the  Hand. — In  cases  of  impaction  in  the  back  pa 
of  the  mouth  or  in  the  throat,  the  animal's  mouth  is  opene 
and  the  offending  object  is  ivithdrawn.  In  some  cases  th 
may  lead  to  the  discovery  that  the  obstruction  is  apharynge 
ix>l3rpus,  as  stated  above.  If  so,  the  operator  must  wrench 
out.  When,  in  any  instance  of  impaction  in  the  pharyn 
tlie  pulling  out  of  the  tongue  and  attempts  to  grasp  ¥dth  tl 
hand  fail,  an  assistant  may  press  outside  and  push  uj 
waixis. 

II.  By  causing  tlie  animal  to  swailow  liquids. — ^I  ha 
found  tliat  in  horses  choked  with  chaff,  &c.,  if  the  extent 
oesophagus  plugged  was  not  above  six  or  eight  inches,  mm 
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were  occasionally  used  to  relieve  choking  cattle.    He  had  a 
hollow  tabe  made  six  feet  long,  and  which  was  especially 
devised  to  relieve  in  cases  of  tympa- 
nitis; but  it  proves  the  best  instru- 
ment to  press  a  turnip  or  other  such 
snbstance  down  the  neck.     It  should 
be  used  cautiously.    A  gag  is  fixed 
in  the  animal's  mouth,  the  head  is 
stretched  out,  and  the  probang  pushed 
steadily  along,  until  it  reaches  the  of- 
fending mass,  when,  by  gentle  pres- 
sure, it  often  causes  the  latter  to  pass 
onwards.     In  the  horse,  the  probang 
miy  be  passed  through  the  nose,  but 
the  instrument  is  not  so  manageable 
in  this  aTiiTTiftl     When,  by  well-di- 
rected eflForts,  the  obstruction  is  re- 
moTed,  the  probang  may  be  cleared 
of  the  stilet,  which  usually  occupies  its 
interior,  and  through  the  aperture  the 
gis  freely  escapes.     (See  Fig.  81,  a.) 
Alight  gntta  percha  probang,  without 
stfl^,  and  provided  with  a  perforated 
bulb  at  the  end,  is  perhaps  the  cheap- 
est and  best  which  can  be  used.    A 
psir  of  foro^,  as  represented  by  6, 
Rj  81,  may  be  of  some  use  occasion- 
^  bat  not  often. 

IV.  Puncture, — ^If  perchance  an 
^  remains  fixed  in  the  cervical  por- 
tion of  the  gullet — ^a  rare  accident 
now-a-days — the  horse  may  be  relieved  ^' 

^  msimgr  ^^  offending  object     This  is  nut  an  eiusy  o\voTeL- 
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lion,  in  many  cases,  unless,  by  means  of  an  exploring  needle 
of  any  shape,  the  shell  is  pricked.  It  is  then  not  diflScnlt  to 
erack  the  egg  by  a  blow. 

V.  (Eaophagotomy, — ^This  operation  is  the  last  means  to 
be  resorted  to  in  ordinary  cases  of  choking ;  it  is  one  of  the  first, 
however,  when  the  gullet  is  impacted  throughout  its  whole 
length,  or  when  the  obstruction  is  situated,  in  the  horse,  in 
the  chest  portion  of  the  gullet  It  consists  in  an  incision 
into  the  latter  so  as  to  evacuate  the  canal  directly  through 
the  opening,  or  in  the  horse  to  push  along  a  flexible  reed  or 
tube  to  clear  a  passage  into  the  stomach. 

When  an  animal  has  been  relieved,  it  is  expedient  to  allow 
it  liquids  to  drink,  but  no  solid  food  for  some  tima  If  a 
ravenous  appetite  is  observed,  an  aloetic  purge  may  relieve 
the  animal,  and  attention  must  be  paid  to  the  food  allowed 
for  several  days. 


DlEEASEg    or,   A^P    iNJtrRIES    TO,    THE   GTTLLEX — DiLATA- 
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diminutian  of  the  swellmg  on  pressure,  and  the  peculiar 
character  of  the  contents  distinguished  by  manipulation, 
enable  the  practitioner  to  detect  the  nature  of  the  lesioa 

Professor  Hertwig  recommends  cesophagotomy  and  the 
reseetion  of  the  lips  of  the  wound  made  in  the  gullet  in  order 
to  diminish  the  diameter  of  the  canaL  Pressure  may,  in 
9ome  instances,  answer  the  purpose  of  removing  the  swelling, 
and  eventually  &vouring  a  contraction  of  the  tuba 

Stbictuee  of  the  (Esophagus. 

This  is  a  condition  the  reverse  of  the  foregoing,  but  not 
onfrequently  associated  with  it  That  is  to  say,  if  in  any 
animal  the  gullet  becomes  constricted  from  the  constant 
tendency  to  accumulation  of  material  above  the  seat  of  stric- 
ture, the  canal  becomes  there  dilated,  and  it  is  evident  that 
Uie  worst  form  of  choking  may  be  met  with  in  these  deformi- 
ties of  the  gullet 

The  symptoms  are:— diflSculty  in  deglutition,  and  the 
occasional  r^urgitation  of  food  or  liquids  swallowed.  It 
18  the  persistent  nature  or  frequent  appearance  of  these 
symptoms  which  draw  the  attention  of  any  observer  to  the 
neck,  and  the  stricture  may  be  discovered  by  the  peculiar 
dilatation  above  it  when  the  animal  attempts  to  swallow,  or 
by  die  passage  of  a  probang. 

There  are  cases  of  stricture  due  to  thickening  of  the 
coats  or  cancer,  melanosis  or  other  deposit  around  the  tube. 
These  are  all  incurable  varieties  of  the  lesion,  which,  indeed, 
is  at  all  times  a  very  troublesome  and  dangerous  ona  The 
most  common  cause  of  stricture  is  injury  from  operations. 

Treatment  consists  in  attention  to  the  animal's  diet,  and 
in  well-defined  cases  of  stricture  the  knife  may  be  ad^au- 
tageooaly  employed 
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Lacerahoh  of  thb  (EsoPHAOua 

This  is  the  most  untoward  accident  which  may  ococ 
especially  when  efforts  are  being  made  to  relieve  an  anim 
choking.  Hertwig  refers  to  a  case  observed  in  a  fiUy, 
which  the  gullet  was  pnnctnred  by  a  needle^  and  this  pierci 
the  carotid  artery,  firom  which  isAal  hsemoirhage  ensued. 
believe  such  a  case  to  be  singalar  in  the  annals  of  yeterina: 
surgery ;  but  lacerations  interfering  with  important  stmctor 
in  the  neck  are  very  common. 

Symptoms. — The  rupture  occurs  most  frequently  in  t^ 
neck  portion  of  the  gullet,  and  during  the  passage  of  a  pr 
bang,  so  that  as  the  latter  appears  to  overcome  tixe  obstad 
the  swelling  increases  rather  than  diminishes;  and  when  tl 
animal  is  allowed  water  to  drink  or  food  to  eat,  the  poa< 
formed  outside  the  oesophagus  becomes  distended,  and  swe! 
ing  occurs,  with  a  tendency  to  increase  downwards,  from  tl 
gravitation  of  the  fluid  in  the  areolar  tissua    These  cedem 


INFLAMMATION  OF  THE  GULLET.  ir»7 

Stood  that  any,  sometimes  mysterious,  diverticula  or  pouches 
formed  along  die  course  6f  the  oesophagus  should  be  laid 
open.  When  this  is  done,  if  the  wound  is  large,  it  must  be 
neatly  pared,  and  its  edge  drawn  together  by  silver  wire 
satoresw  The  external  wound  should  not  be  closed,  though 
its  lips  may  be  held  together  by  sutures.  The  operator  must 
obtain  healing  from  within  outwards,  or  the  skin  may  close 
over  a  fistula  in  the  canaL  To  obtain  this,  the  animal  must 
be  kept  from  all  solid  food  for  at  least  a  week  or  a  fortnight, 
and  indeed  until  the  wound  in  the  gullet  is  closed.  Gruel, 
milk,  linseed  tea,  and  in  fact  any  sloppy  material  capable  of 
snpportiiig  the  animal,  should  be  allowed,  but  not  a  particle 
of  dry  or  fibrous  food.  It  may  be  necessary  to  dress  the 
wound  occasionally  with  astringents  or  caustics. 

Inflammation  of  the  Gullet. 

Tim  is  one  of  the  very  rare  forms  of  disease  characterised 
by  painful  swelling  and  tenderness  on  pressure  in  the  course 
of  the  gullet  It  is  apt  to  occur  after  cases  of  choking,  and 
indeed  ulceration  may  ensue,  which  may  favour  the  disten- 
tion of  the  oesophagus  by  any  liquids  swallowed,  and  conse- 
quent dilatation.  Such  ulceration  I  have  before  referred 
U),  and  my  attention  was  especially  called  to  it  by  that  most 
intelligent  veterinarian,  Mr  Charles  Hunting,  South  Hetton 
Collieries.  As  a  very  remarkable  case  under  this  head, 
1  nuy  refer  the  reader  to  the  foot-note  for  a  case  first  pub- 
lished in  the  Edinburgh  Veterinary  Review  for  June, 
1861* 

*  On  Monday,  the  22nd  of  April,  1861,  Mr  Hunting  was  requested 
to  Tirit  a  very  yaloable  two-year-old  bay  colt,  by  the  celebrated 
^*one  "Nonpareil,*'  which  was  said  to  be  choked — the  property  of 
^-  Fonter,  Esq.  When  he  arrived,  the  following  history  oi  tJkk^  caafe 
*»  giTen  him  by  the  &nn  steward'.—Ahout  a  year  ago,  ^\ien  \\ie  co\\. 
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Parasites  ik  the  (Esophaqu& 

There  are  two  parasites  occasionally  found  imbedded  in 
the  coats  of  the  oesophagus  in  the  dog.    They  are  the  spi- 

was  at  grass,  he  was  observed  to  be  imweQ,  breathing  heayOy,  pawing 
t)ie  ground,  and  exhibiting  other  symptoms  of  choking;  at  the  lower 
part  of  the  neck  was  an  enhugement  about  the  sixe  of  a  small  taraip, 
oblong  in  form.  A  little  water  was  giren  to  the  animal,  and  in  a  short 
time  all  the  symptoms  of  choking  had  passed  bfi^  and  the  enlaigement 
disappeared.  During  the  past  year,  the  oolt  had  had  some  three  or 
four  similar  attacks,  the  enlargement  at  the  inferior  part  of  the  neek 
always  being  present ;  but  on  oush  occasion  the  animal  got  relief  in  an 
hour  or  two,  without  further  assistance  than  was  rendered  by  the  men, 
which  was  confined  to  giving  a  little  tepid  water,  and  gently  rabbing 
the  swollen  part  with  the  hand.  On  the  last  occasion,  however,  the 
symptoms  were  rather  more  serere,  and  professional  assistance  was 
sought,  when  a  probang  was  passed  down  the  oesophagus — and  which, 
Mr  H.  said,  was  done  without  any  difficulty— and  as  soon  as  the  in- 
strument reached  the  stomach,  an  immense  quantity  of  a  li^t^cdoared 
rtuid  was  ejected  through  the  tube,  poase^t^ing  a  most  dina^Tectibk', 
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roptera  sangainolenta  and  strongylus  trigonocephalus,  both 
round  worms,  most  frequently  lodged  close  to  the  stomach, 
and  which  lead  to  the  production  of  a  swelling  of  consider- 
able me.    This  creates  much  irritation  and  persistent  efforts 

enlizgemeiit  was  lees  than  before ;  but,  after  giviiig  about  a  pint  of 
tepid  water,  to  ascertain  if  fluids  could  pass  into  the  stomach,  the 
temoar  was  Tisibly  larger,  and  also  the  oesophagus  higher  up.  Mr  H. 
eoodnded  from  this  that  there  was  rupture  of  the  muscular  coat  of  the 
goUet,  and  that  no  fluid  giyen  per  mouth  could  pass  into  the  stomach. 
Tlie  ri|^  lung  and  trachea  were  also  much  interfered  with,  both  the 
ioqpiiatum  and  the  expiration  being  veiy  much  louder  than  normal. 
H«  eondnded  from  this  untoward  symptom  that  when  the  oesophagus 
became  foil  of  saliva  and  mucus,  that  a  part  of  its  contents  passed 
oTcr  and  into  the  laiynx,  producing  that  condition  of  windpipe  and 
bng  which  the  breathing  indicated;  the  pulse  also  was  95  and  hard, 
and  the  mucos  membranes  intensely  injected,  the  ears  cold,  and  the 
eoontoDanoe  anxious.  Believing  that  he  had  ruptured  oesophagus  to 
deal  withyha considered  the  case  idl  but  hopeless,  but,  as  nature  sometimes 
<ioflB  wonderB  in  her  reparative  processes,  he  thought  it  prudent  to  re- 
caninend  hot  fomentations  to  be  continued  without  cessation,  and  about 
a  taUaspoonfid  of  oL  olivse  opt,  mixed  with  which  was  some  opii  pulv. 
and  morphia,  to  assist  in  some  measure  to  allay  the  irritation  constantly 
ipiag  on.  Twenty-four  hours  elapsed,  and  he  saw  the  patient  again, 
vim  there  was  little  or  no  alteration  of  symptoms,  except  the  pulse 
fpaeken  and  the  breathing  rather  more  laboured.  On  Wednesday 
maniiog  fomentations  with  blankets  was  discontinued,  and  a  poultice 
spplied  instead,  shortly  after  which  the  tumour  in  the  neck  disappeared, 
and  the  animal  drank  nearly  a  pailful  of  gruel  and  linseed  tea  without 
any  diffieolty.  On  Thursday  afternoon,  1^  pints  of  oil  were  given,  as 
^  bowels  had  not  responded  since  Wednesday  morning,  but  the  colt 
died  ttdy  on  Friday.  Having  been  requested  by  the  owner  to  make  a 
fMNiortom  examination,  he  did  so  on  the  Saturday  afternoon,  when,  to 
lo*  vety  great  surprise,  he  found  that  the  waUs  of  the  oesophagus  were 
^  niptared,  but  immensely  dilated  for  some  twelve  or  fourteen  inches, 
and  to  a  leas  extent  quite  to  the  stomach ;  all  the  areolar  tissues  and 
"uaeki  sunounding  the  enlaigement,  just  anterior  to  where  the  ^d\i«\i 
!«»«  between  the  two  £rst  ribe,  were  Med  with  black  clotted  \Aood, 
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to  vomit,  which  are  only  relieved  at  intervals,  or  when  the 
parasites  become  displaced. 

presenting  the  same  appearances  as  mosdes  which  had  heen  exoenively 
bruised,  and  this  condition  of  the  areolar  tissae  extended  for  several 
inches  into  the  chest.  Nearly  the  whole  of  the  ri^^t  Inng  was  consoli- 
dated ;  the  pleura  covering,  which  ms  green  in  odour,  and  adhering  to 
the  pleura  costalis ;  the  left  lung  was  filled  with  tar-blaok  bkwd,  as  also 
were  all  the  large  venous  trunks,  and  the  blood  perfectly  floid.  The 
abdominal  viscera  were  all  perfectly  healthy.  Having  removed  the  oeso- 
phagus, stomach,  and  wind-pipe  entire,  he  proceeded  to  lay  them  open, 
and  on  seeing  the  condition  of  the  cuticnlBr  lining  membrane  of  the 
oesophagus,  Mr  H.  at  once  concluded  that  my  students  wonld  be  pleased 
at  the  opportunity  of  seeing  so  rare  a  case.  We  wonld  also  see  by  the 
lining  membrane  of  the  trachea,  that  partides  of  bran  and  other  ingesta 
were  adhering  to  it;  they  were  also  to  be  seen  in  the  bronchial  tabei, 
which  proved  the  correctness  of  his  fears  of  what  was  taking  plaoe  when 
Mr  H.  first  saw  the  case. 

[The  origin  of  the  dilatation  above  referred  to  appears  to  have  been 
an  inflammation  and  superficial  ulceration  of  the  muoons  membrane, 
over  which  the  cuticular  coat  was  detached  in  patches.    Whatever  may 
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Diseases  op  the  Thkee  Fiest  Stomachs  in  Ruminants  : — 
TYMPANina — Hove. — Blown.— The  Sickness. — 
Fog  Sickness. — "  Dew  Blown." 

By  many  more  names  than  those  here  mentioned  is  the 
disease  known,  which  consists  in  distention  of  the  pannch  by 
gaa  The  term  tympanitis  owes  its  origin  to  the  drum-like 
sound  emitted  on  striking  the  belly  of  ruminants  affected  with 
the  disorder. 

Causes, — ^Theseare  numerous;  but  most  commonly  rich 
gnss  on  damp  autumn  mornings  gives  rise  to  the  distention. 
Amongst  oatde  that  have  been  fed  low  in  the  strawyard 
daring  the  winter,  many  cases  may  be  observed  when  these 
uimals  are  first  turned  on  luxuriant  pasture  in  the  spring. 
CSoirer  appears  to  be  the  grass  most  apt  to  produce  the  dis- 
order, and  especially  on  foggy  mornings,  or  after  a  shower. 
Many  instances  are  recorded  in  proof  of  the  frequent  depen- 
dence of  the  disease  on  excessive  moisture  of  grass,  but  one 
of  the  most  singular  is  related  by  a  French  veterinarian, 
Ps^>in,  who,  in  the  year  1845,  when  at  Sampigny,  on  the  bor- 
d«8  of  the  Mouse,  was  called  one  Sunday  afternoon  about 
three  o'clock,  after  a  fine  and  abundant  rain  had  been  pouring, 
ind  on  a  field  which  had,  some  days  previously,  been  over- 
flown by  the  river,  to  attend  to  some  cows  which  had  scarcely 
been  an  hour  in  the  field.     The  herd  observed  several  of  the 
number  to  begin  to  swell,  and  in  the  course  of  a  very  few 
minutes  five  of  them  were  stretched  on  the  ground  dead. 
Other  cows  were  so  swollen  as  scarcely  to  be  able  to  walk, 
»d  some  were  lying  inflated  and  could  not  risa     Papin 
isved  all  those  he  found  affected  by  means  of  the  trochar  and 
otiier  louedies. 
^mom  grasses  and  potatoes,  turnips,  and  any  green  looQi 
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or  roots,  may  produce  hove,  but  not  so  rapidly  and  danger- 
ously as  clover. 

Tympanitis  is  a  functional  disorder  of  the  romen  fire- 
quently  attending  other  maladies,  such  as  impaction  of  the 
third  stomach,  or  disorders  of  the  bowels,  &a 

Symptoms, — ^Whilst  the  animal  is  eating,  or  shortly  after, 
a  swelling  is  observed  about  the  left  flank.  The  sweUing  in- 
creases, and  the  animal  Ufts  its  head,  pants,  and  appears  dull 
Eructation  is  occasionally  noticed,  espedaUy  in  the  eaiiy  stage, 
and  rumination  is  suspended.  In  proportion  to  the  rapidity 
in  the  accumulation  of  the  gas,  does  the  breathing  become 
more  laborious.  The  animal  moans,  and  stands  with  arched 
and  stiff  back.  The  protruded  tongue,  bloodshot  and  promi- 
nent eyes,  dribbling  of  saliva  from  the  mouth,  and  rigidly 
expanded  nostrils,  indicate  the  oppression  produced  by  the  ^ 
swollen  pauncL  Unless  relieved,  the  animal  staggers,  fidls, 
and  dies  suffocated,  ejecting  a  greenish  liquid  by  the  nose 
and  moutL    A  few  minutes  occasionally  suffice  for  the 
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Lameyran  and  Fremy*  found  that  in  the  tympanitis  due  to 

clover,  the  gas  consisted  in — 

Sulphuretted  hydrogen  ....        800 
Carburetted         „  ....         15 

Carbonic  acid  ....  50 

100-0 
These  proportions  are  not  constant,  as  Pfluger  found  four- 
fifths  of  the  gas  in  hove  to  be  composed  of  carbonic  oxide. 

Treatment  of  Tympanitis. — ^When  any  sign  of  hove  is 
observed,  the  animal  must  be  stopped  feeding,  and  indeed 
appetite  is  soon  lost  In  the  absence  of  drugs  and  instni- 
ments,  Papin  reconmiends  a  quart  of  cold  water  in  which  a 
handfid  of  common  salt  has  been  dissolved.  A  method  long 
in  practice,  but  which  has  attracted  special  attention  lately, 
eonsists  in  pouring  cold  water  over  the  animal's  body,  and 
the  effect  of  this  treatment  is  most  remarkable.  Mr  Menzies, 
one  of  the  students  in  the  New  Veterinary  College,  had  oc- 
casion to  observe,  in  the  summer  of  1860,  the  beneficial 
effects  of  this  plan,  and  although  it  may  not  be  reliable  at  all 
times,  it  evidently  exerts  a  remarkable  influence  on  the  con- 
dition of  the  paunch.  The  modus  operandi  is  easy  of  ex- 
{daoation  on  physiological  principlea  The  cold  water  acts 
dmm^  the  nervous  system,  or,  in  technical  language,  it 
induces  contraction  of  the  rumen  by  reflex  action,  whereby 
the  gas  is  eructated,  and  by  the  motion  set  up  in  the  stomach, 
romination  is  soon  restored,  and  the  animal  thus  cured. 

The  remedies  that  have  for  long  been  r^arded  as  specifics 
aie  agents  which  neutralise  or  combine  with  the  gases  formed. 
The  most  valuable  of  these  is  liquor  ammoniae,  or  the  aroma- 
tic spirit  of  ammonia.    From  half  an  ounce  to  one  ounce  of 
*  'nedmaim  and  Gmelin,  Bma/rekw  on  i>ige<(vm,  P«At  I. 
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this  may  be  giyen  in  a  quart  bottJe  of  cold  water,  and  the 
dose  repeated  in  half  an  hour.  Wami  water  is  not  suited 
for  the  administration  of  ammonia,  as  this  agent  ia  very  vola- 
tile, and,  under  the  influence  of  heat,  would  soon  escape. 
The  greatest  reliance  may  be  placed  in  this  method  of  treat- 
ment Another  neutralising  agent,  reeonimended  by  Youatt, 
is  chlorinated  lime;  but  Mr  Finlay  Dim  says  that  it  is  of 
little  if  of  any  semce  in  the  treatment  of  hove.  I  have 
heard  some  practitioners  extol  the  powdered  com  or  seeds 
of  the  meadow  saifron — calchicum  autummd^ — ^ven  in  one- 
drachm  doses.  This  agent  is  a  catbartiCj  and  occasionally 
acta  as  an  emetic,  and  may,  perhapSi  be  of  service  in  favour- 
ing the  enictation  of  the  gases  from  the  nimen. 

V^artons  stimulants  are  occasionally  employed,  and  the 
most  common,  bat  the  most  dangerous^  m  turpentine  given  in 
linseed  oiL  We  think  it  should  be  discarded  for  this  pur- 
jx>&e,  and  in  the  absence  of  ammonia  or  its  preparations,  we 
recommend  the   trial  of  salinea     A  dose  of  Epsom  salts 
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In  the  absence  of  such  an  instrument,  a  penknife  and  large 
quill  or  hollow  cane  may  be  used,  and  Papin  relates  a  case 
in  which  a  lady,  aware  of  the  danger  incurred  by  delaying, 
thrust  her  own  scissors  into  her  cow's  side  and  saved  her. 
We  cannot  recommend  an  instrument  so  awkward  and 
usually  so  blunt  as  a  pair  of  scissors,  but  almost  any  sharp 
object  will  give  vent  to  the  confined  gas  and  save  the  animal 
from  death  by  suffocation. 

Chronic  Hoye 
Presents  itself  under  a  variety  of  circumstances,  and  varies 
consequently  in  its  progress  and  termination.     A  cow  some- 
times is  predisposed  to  indigestion,  and  after  a  severe  attack 
the  stomachs  are  with  diificulty  reduced  to  their  normal 
condition.    This  manifests  itself  usually  by  gaseous  disten- 
tion whenever  any  green  food  is  allowed  the  animal,  and 
requires  a  very  careful  system  of  diet,  and  the  exhibition  of 
aiomatics  and  tonics. 
A  couple  of  tablespoonfuls  of  the  following  mixture: — 
Bruised  coriander  seeds,  \ 
Carbonate  of  soda,  I  equal  parts. 

Common  salt,  J 

given  with  food,  such  as  bean  meal  and  boiled  turnips,  daily, 
may  exert  a  beneficial  influence. 

Some  cases  of  chronic  hove  are  coupled  with  obstructions 
umI  other  functional  derangement  or  organic  disease  of  the 
third  stomach  or  intestine.  In  such  a  case  the  cause  of  the 
hove  must  be  attacked. 

When  the  trochar  has  been  used  there  is  difficulty  in 
amoving  it,  in  occasional  instances,  from  the  accumulation 
of  gas  whenever  the  trochar  is  displaced.  The  size  of  the 
*iJ«trument  should  then  be  gradually  diminished  and  iVi^ 
»hove  aromatic  mixture  used    But  should  that  fail,  l\ie  am- 
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raal  must  be  purged,  and  afterwards  mast  only  be  allowed 
hay  and  a  very  moderate  amouTit  of  boiled  roota  A  miid 
stimulant  laxative,  which  may  be  repeated  once  or  twice  in 
each  cases,  is  the  following ; — 

Assafoatida,    ,        .        .         2  drachma 
Linseed  oU,    .         ,        ,         1  pint 

This  should  be  well  mixed  and  given  as  a  dosa 

It  is  impossible  to  state  with  any  degree  of  precision  the 
variona  methods  to  be  adopted  in  managing  such  cases,  and 
particularly  as  to  diet,  from  the  innumerable  ways  in  which 
animals  am  fed  and  otherwise  treated. 

Mrs  Scott's  rule  is  a  very  good  one  aa  applied  to  all 
animals  in  health,  and  more  especially  for  the  prevention  of 
hovcj  vi^,  "  not  to  gorge  cows  with  more  than  they  can  com- 
fortably devour,  but  keep  the  appetite  always  sharp/' 

Suckling  animals  are  subject  to  tympanitia  In  them  the 
rumen  is  very  small;  but  whenever  symptoms  of  indigestion 
appear,   the   abdomen   swells,  and   foetid  fiatus   eonstantly 


IMPACTION  OF  BUMEN.  177 

mal  swallows  a  large  quantity  of  moist  herbage,  the  paunch 
may  be  filled  to  repletion,  and  the  distention  increase,  from  a 
process  of  fermentation  setting  up  within  the  mass. 

Various  kinds  of  grain  and  bran  are  apt  to  induce  this 
condition,  and  it  is  noticed  to  develop  more  slowly  than  hove, 
the  symptoms  being  very  similar  but  not  so  urgent.  The 
means  of  recognising  one  disease  from  the  other  is  afforded  by 
the  absence  of  the  drum-like  sound  on  striking  the  flank  in  a 
case  of  impaction,  and  the  manner  in  which  the  impression 
of  the  fist  is  left  on  pushing  the  rumen  inwards.  The  pulse 
is  small,  frequent,  and  often  feeble;  rumination  is  suspended, 
and  if  the  probang  is  passed,  or  the  trochar  used,  no  gas 
escapea  In  the  same  way,  if  draughts  are  given  of  ammonia 
or  ether,  little  effect  follows,  and  the  contents  of  the  rumen 
require  then  to  be  removed  mechanically. 

The  removal  of  large  masses  of  food  from  the  rumen  is  so 
often  practised  by  non-professional  persons,  that  I  think  it 
desirable  they  should  have  a  few  words  of  caution  about 
the  matter.  The  method  of  operating  is  as  follows: — Place 
the  animal  with  its  right  side  against  a  wall,  and  have  it 
finnlyheld  by  the  nose;  measure  a  point  midway  between 
the  last  rib  and  haunch  bone  and  about  a  span  from  the 
spine.  A  sharp  carving-knife  is  the  best  instrument  for  the 
purpose,  and  this  may  be  plimged  at  once  into  the  cavity, 
•nd  made  to  open  the  incision  about  five  or  six  inches  down- 
^'Mds  in  the  act  of  removing  it.  It  is  then  that  the  opera- 
tor requires  dexterously  to  lay  hold  of  the  lips  of  the  wound 
in  the  stomach  and  walls  of  the  belly,  to  prevent  any  food 
pwsing  into  the  cavity  of  the  latter.  For  this  purpose  a 
sature  may  be  passed  through  each  lip  of  the  double  woimd, 
^  a  handkerchief  or  cloth  carried  in.  The  hand  is  then  the 
l>cst  instrument  to  evacuate  the  paunch.  Some  food  \ia.dL 
l>etter  be  left  In  tie  lower  pouches.     It  will  be  found  owia»- 
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sionally  that  the  instant  the  knife  is  withdiwwn  the 
partially  protrudes,  and  the  food  emerges  itself  This  is  not 
unfavourable  if  care  is  taken  to  fix  the  paunch,  so  as  to  pie- 
vent  the  grass  from  entering  the  peritoneum. 

The  last-named  accident  is  not  the  most  dangerous  which 
may  happen,  and  animals  often,  and,  indeed,  generally  re- 
cover after  it.  We  have  chiefly  to  fear  the  imperfect  dosoie 
of  the  wound.  To  insure  this  after  the  food  is  cleaned  from 
the  wounds,  the  opening  in  the  paunch  must  first  be  closed, 
taking  especial  care  that  the  lips  are  slightly  turned  inwards 
so  as  to  get  the  outer  coat  of  the  stomach  in  apposition.  If 
the  inner  lining  meets  there  is  not  so  ready  a  union.  Having 
fixed  the  lips  of  the  inner  wound,  the  outer  one  is  tied  by 
three  or  four  stitches  of  strong  flexible  metallic  wire,  and  a 
stick  is  used  on  either  lip  over  the  skin,  roimd  which  each 
suture  may  be  fixed  so  as  to  prevent  dragging  on  the  soft 
tissues  themselvea  This  in  suigical  language  is  called  a 
quilled  suture. 
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he  is  seized  with  violent  convulsions,  more  dangerous  to  the 
lives  of  the  persons  in  the  carriage  behind  him  than  to  his 
own  It  is  also  the  name  applied  to  a  condition  connected 
with  tumours  in  the  brain;  and  the  sheep  with  a  parasite  in 
its  skull  is  said  to  have  staggera  Stomach-staggers  is  a 
condition  peculiar  to  our  domestic  animals,  and  most  fre- 
quently seen  in  horses  and  cattla  As  the  name  implies,  the 
nttTous  symptoms  are  connected  with  the  state  of  the 
stomach;  and  during  certain  seasons  there  is  a  remarkable 
prevalence  of  indigestion,  with  enormous  distention  of  the 
gastric  cavity,  which  bring  about  states  of  stupor  or  delirium, 
alternating  in  the  course  of  a  case,  and  soon  fatally  exhaust- 
ing the  animaVs  powera 

As  affecting  cattle,  stomach-staggers  iliay  be  divided  into 
two  forms: — 1st,  The  most  dangerous  due  to  lead-poisoning, 
from  lead  accidentally  distributed  over  pasture  land  with 
town  manure.  2ndly,  The  form  known  as  grass-staggers, 
and  which  arises  from  over-distention  of  the  stomach,  and 
particularly  with  rich  grass. 

The  distinction  between  these  two  very  different  forms  of 
stomach-staggers  in  cattle  is  easy,  because  the  first  is  peculiar 
to  districts  on  which  the  police  manure  is  carted ;  and  the 
second  is  usually  localised  on  lands  famed  for  rich  produce 
no  less  than  for  the  troublesome  disorder  which,  under  some 
circumstances,  may  much  deteriorate  the  value  of  several 
ttres  on  a  good  farm. 

The  late  Mr  Cuming,  veterinary  surgeon,  Aberdeenshire,* 
was  the  first  to  notice  that  the  refuse  of  paint,  sheet  lead 
from  tea  chests,  and  pieces  of  painted  oil-cloth,  are  deposited 
on  land  amongst  the  town  manura  These  substances  are 
gwedily  chewed  and  devoured  by  cattle,  especially  the  white 

*  See  the  Vdennarian^s  racU-Meeumy  by  John  Gamgee,  pagje  VI^ 
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paiut  or  sweet  carbonate  of  lead,  of  which  considerable  quan- 
tities may  be  found  in  the  stomachs  of  anim^la  that  have 
died  from  the  disease  under  consideration. 

The  farmer  should  be  made  aware  that  though  lead  may 
be  the  source  of  the  disease,  it  is  not  easy  to  discover  whence 
the  poison  has  been  derived.  Occasionally  laying  down  a 
row  of  pipes  to  convey  water  some  distance  may  cause  the 
distribution  of  white  lead,  which  plumbers  use  extensively; 
and  many  instances  have  occurred  in  which  tenant  fiomers 
have  claimed  damages  from  landed  proprietors  for  deaths 
amongst  stock  from  this  causa  Becently  a  case  occurred  in 
which  the  working  of  a  coalpit  ceased,  and  a  quantity  of 
debris  was  left  scattered  about,  amongst  which  ropes  and 
other  substances  thickly  smeared  with  white  lead  were  found, 
Some  cows,  with  the  morbid  appetite  often  observed  amongst 
these  animals,  were  poisoned,  and  died,  rendering  the  owner 
of  the  pit  liable  in  damages  for  not  enclosing  the  deserted 
and  exposed  works. 
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ing  points  for  investigation  to  the  scientific  man.  Some  that 
are  avoided  by  the  grazier  have  been  proved  to  be  contami- 
nated with  lead  in  a  solid  form,  which  appears  to  resist,  for 
a  considerable  time,  any  solution  or  penetration  into  the  soiL 

The  form  of  lead-poisoning  here  referred  to,  and  which 
by  the  symptoms  may  readily  be  mistaken  for  grass-staggers, 
is  totally  different  from  the  disease  which  occurs  in  the 
vicinity  of  lead  mines,  and  which  is  due  to  finely  divided 
lead,  probably  in  the  state  of  oxide,  floating  in  the  air  or 
being  deposited  on  the  grass.  The  latter  is  a  slow  form  of 
poisoning,  whereas  the  solid  lead  seems  to  act  by  paralysing 
the  stomach  though  not  at  once  destroying  the  appetite,  and 
thus  animals  fill  themselves  to  repletion  and  manifest  symp- 
toms only  slightly  different  from  those  due  to  obstructions  in 
the  third  stomach  from  non-poisonous  vegetable  foods. 

The  grass-staggers,  properly  so  called,  is  very  common  in 
the  spring  months,  and  when  cattle  are  first  put  upon  good 
strong  grass.  If  the  latter  is  succulent  it  generally  induces 
a  little  diarrhoea,  or  may  give  rise  to  hove,  a  disease  more 
frequently  seen  in  the  autumn  months.  But  on  certain  soils 
the  grass,  greedily  devoured  by  cattle  which  have  only 
recently  been  removed  from  shelter  and  straw,  gives  rise  to 
a  series  of  symptoms  as  severe  as  any  observed  in  other  fatal 
cattle  disorders.  Eecently  we  heard  that  a  veterinary  surgeon 
bad  afforded  a  farmer  the  consoling  information  that  grass- 
ataggers  was  as  bad  as  the  "disease" — meaning  the  lung 
complaint,  the  contagiousness  and  epizootic  character  of 
which  mvest  it  with  the  importance  attached  only  to  destruc- 
tive plagues. 

The  symptoms  of  grass-staggers  vary  much  at  the  origin 
rf  the  disease.  Appetite  continues  undisturbed,  though  con- 
stipation and  some  uneasiness  may  have  been  obaerv^di  lot 
the  s^isee  of  twelve  or  twenty-{o\M  hours.     Often  duW.,  axA. 
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with  drooping  head,  the  animal  picks  about,  hut  suddenly 
acquires  a  wOd  look,  with  prominent  bloodshot  eyes,  q^uick 
br^tliing,  and  protruded  tongue;  appetite  and  ruminatioo 
being  totally  suspended.  Occasionally  the  animal  looks 
round  to  the  right  side,  and  in  some  cases  there  is  a  marked 
tendency  to  hove.  Delirium  soon  niamfe^ts  itself,  and  if  tied 
by  the  head  animals  wiH  fall  forwards,  drop  on  their  side,  tnid 
lie  with  rigid  quivering  limbs  lifted  in  the  air  until  the 
attack  subsides.  Cattle  that  are  loose  in  the  fields  rueb'^ 
frantically  forwaixis,  and  indicate  impaired  vision  or  total 
blindness  by  stumbling  over  the  smallest  obstacles,  or  dash^ 
ing  their  heads  against  trees,  hedgeSj  dykes,  or  human  beinga 
There  is  no  ferocity,  but  violent  and  prolonged  sjrmptom^  of 
derangement  of  the  brain.  We  have  seen  animals  tear  up 
the  soil  with  their  horns,  stamping  and  roaring  in  the  most 
violent  manner.  Some  cases  are  characterised  by  stupor, 
awkwanl  gait,  and  even  partial  paralysis  of  one  or  more 
limhs.     The  animals  cannot  walk,  and  if  they  move  along 
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the  stomach.  These  consist  in  purgatives  and  injections. 
As  a  pnigative,  a  ponnd  and  a-half  of  salts  may  be  given  in 
water.  Many  persons  prefer  a  large  dose  of  common  salt  to 
create  great  thirst,  which  the  animal  may  be  allowed  to 
appease  with  chilled  water  to  any  extent.  The  administra- 
tion of  fluids  in  large  quantities  is  very  essential  in  order  to 
soften  the  solid  mass  and  carry  it  off  Injections  of  warm 
water  given  repeatedly  at  intervals  of  a  quarter  or  half  an 
hour  materially  aid  the  treatment,  and  all  solid  food  should 
be  kept  from  the  animal  for  some  time  after  a  passage 
through  the  alimentary  canal  is  obtained.     There  are  other 

Diseases  of  the  Eeticulum. 

This  organ  suffers  in  cases  of  hove  and  impaction  as  much 
as  the  rumen,  and  its  diseases  may  in  part  be  regarded  as 
in  common  with  those  of  the  paunch,  but  these  are  peculiar 
states  incidental  to  the  form,  function,  and  character  of  the 
mucous  membrane  of  the  honey-comb  bag. 

Hair  Concretions. 

These  are  very  frequently  seen  in  cattle  of  all  ages,  from 
licking  each  other,  and  especially  in  cows,  from  licking  their 
young.  The  hair  thus  swallowed  becomes  entangled  in  the 
folds  and  spaces  of  the  second  stomach,  and  gradually  accu- 
mulates at  its  most  dependent  part,  where,  from  the  rolling 
movement  to  which  all  the  contents  are  subject,  a  spherical 
nw8s  or  concretion  is  soon  formed.  The  hairs  are  partly 
^^en  together,  but  the  liquids  of  the  cavity  tend  to  agglu- 
^te  them  so  as  to  render  them  firm  and  smooth.  These 
hair-balls  are  occasionally  found  in  large  numbers,  and  at 
other  times  single,  but  attaining  a  large  size. 

MaDf  foreign  substances  are  apt  to  accumniate  m  ^i\i^> 
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reticulum,  such  as  pins,  needles,  and  stones.  This  is  especi-^ 
ally  seen  in  troublesome  cases  of  pica,  or  voracious  appetitc^^ 
which  are  not  nn frequently  seen  u\  cows.  The  most  stratige^^ 
concretion  I  ever  saw  from  the  reticulum  was  a  man*8  night-  i 
capi  encrusted  with  salts  of  lime,  and  which  bad  been 
swallowed  by  a  cow  long  before  her  death;  the  latter  was  due  I 
to  a  totally  diflerent  cause  to  the  hardened  nightcap  in  heri 
stomach. 


FlSTUI^  OF  THE  ReTTCTTLUBI. 

A  passage  through  the  walls  of  the  reticulum  may  be  j 
effected  by  sharp  objects  entering  this  cimty,  or  by  irritant , 
poisons.  In  the  first  form  we  usually  have  a  wire,  knitting- 
needle,  or  nail  pushed  forwards,  gradually  getting  coated 
by  a  protecting  layer  of  lymph,  through  the  diaphragm  to  the 
lungs  or  heart.  Sometimes  the  object  deviates  towards  the 
sides  of  the  chest,  and  passes  out  beneath  or  behind  the 
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third  stomacli  become  hard  and  dry.*  Certain  kinds  of  food 
may  induce  the  disorder,  and  Mr  John  Hawes  of  Taunton 
rehites  an  interesting  case  in  the  Veterinarian  for  1840,  in 
which  sheep  were  destroyed  by  eating  new  wheat : — 

**  In  the  month  of  September  in  the  last  year,  a  flock  of 
sheep,  more  than  200  in  number,  strayed  into  a  field  where 
was  a  quantity  of  wheat  that  had  not  been  carried  in  conse- 
quence of  the  unfavourable  state  of  the  weather.     They  fed 
rather  bountifiilly  on  it  before  they  were  discovered  by  the 
shepherd,  when  they  were  inmiediately  removed  to  the  pas- 
ture on  which  they  had  previously  been  grazing,  and  no 
further  notice  was  taken  of  them  xmtil  the  following  day, 
when  four  of  them  were  found  dead,  and  several  others  were 
evidently  ilL     To  all  that  evinced  any  symptoms  of  dis- 
ease, Epsom  salts  and  castor  oil  were  inmiediately  given; 
but  on  the  following  morning,  finding  that  twenty-eight  had 
already  died,  and  nearly  as  many  more  were  almost  dead, 
the  owner  sent  for  me,  as  is  too  frequently  the  case,  when  it 
was  too  late  to  be  of  much  service. 

"The  first  thing  that  I  did  was  to  examine  some  of  those 
that  had  died,  and  I  found  the  rumen  in  every  instance  filled 
with  wheat,  barley,  and  straw;  the  abomasum  highly  in- 
flamed, as  well  as  the  bowels;  the  spleen  had  the  appearance 
of  a  mass  of  coagulated  blood,  its  structure  being  entirely 

*  A  dry  condition  of  the  contents  of  the  omasum  is,  as  I  have  already 
Aovn,  nonnal,  but  we  find  it  erroneously  referred  to  as  a  characteristic 
inorbid  appearance  in  many  diseases  when  there  is  really  but  slight 
Terence  from  a  healthy  state.  Some  of  the  most  fatal  diseases  have 
^n  regarded  as  simply  impaction  of  the  third  stomach,  such  as  the 
P^ential  typhoid  disease  which  originates  in  the  steppes,  and  for 
^ch  the  Germans  have  an  old  name,  Loserdiirre,  signifying  the  hard 
wndition  of  the  third  stomach.  Practitioners  should  carefully  examine 
the  stomachs  of  any  animals  slaughtered  in  health  before  drawing  cltl';} 
^fwimomf  M0  to  difease. 
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destroyed ;  the  Iimg^i,  in  most  of  the  eases,  presented  a  healthy 
ajipearance,  as  did  also  the  liver.  Fifty-eight  died  in  the 
couvt^e  of  five  ilays  after  eating  the  wheat  The  others  were 
bletl,  and  half  a  pint  of  linseed  oil  given  to  mieh,  and 
they  recovered^  but  many  of  them  have  since  thrown  their 
lambs." 


Impaction  of  the  Stomach  m  tee  Hoese. 


*i 


Tills  disorder,  veiy  frequently  seen  in  Scotland,  and  which 
I  have  'witnesaetl  in  France,  raging  like  an  epizootic,  has 
received  more  names  than  perhaps  any  other  disease  affecting 
the  lower  animals.  Amongst  ns  it  haa  received  the  name  of 
stain  21  ell -staggers,  bnt  remarkable  cases  of  it  have  l>een  de- 
scribed under  the  heads  apopleKy,  phrenitis,  and  ela&sed 
amongst  diseases  of  the  nervous  system.  Continental  authors 
liave  been  even  more  vague  and  absnrd  in  their  designations 
of  this  malady*  They  have  even  eaUed  it  gastro -conjuncti- 
vitis— ^gastro-hepatitia^gastro-cephalitis-^indicating  an  in- 
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see  a  very  large  nmnber  of  cases  attributed  to  the  same 
cause.     Scarcely  a  day  passed  but  one  or  more  cart-horses 
ware  literally  dragged  to  the  Veterinary  School    They  moved 
along  with  hanging  head,  sunken  eye,  depressed  lip,  and 
tottering  gait,  suffering  from  pain  in  the  abdomen,  with  con- 
siderable tympanitis;  partial  sweats  bedewed  the  body,  the 
visible  mucous  membranes  were  of  an  intensely  yellow  colour, 
and  the  urine  dark.     On  reaching  the  loose  box,  the  horse 
was  tied  to  a  centre  post,  which  turned  as  he  moved  round; 
thus  keeping  him  from  dashing  his  head  against  the  wall 
The  muscles   twitched,  the  horse  writhed  with   pain,  and 
dashed  about  in  fits  of  delirium.     Two  hundred  and  forty- 
nine  cases  of  this  sort  were  admitted  into  the  Infirmary  from 
August  1854  to  August  1855.     The  disease  raged  as  an 
^izootic  from  the  month  of  September  1 854,  and  not  only 
in  the  neighbourhood  of  Lyons,  but  in  many  departments  of 
France.     A  large  number  of  animals  suffered  from  colic  and 
skin  diseases  at  the  same  time,  and  all  referable  to  the  same 
cause    The  stomach-staggers  which  prevailed  in  Scotland  in 
1856  was  often  followed  by  partial  paralysis  of  the  hinder 
extremities." 

I  have  before  alluded  to  the  ill  effects  of  new  wheat  on 
dieep.  Horses  are  remarkably  prone  to  gastric  derangement 
from  the  use  of  wheat,  unless  given  in  small  quantities,  and 
in  combination  with  other  foods.  Even  wheaten  flour  thrown 
in  water  instead  of  oatmeal  has  induced  violent  colic,  but 
when,  by  accident,  a  horse  gets  at  some  whole  wheat,  a  com- 
paratively small  quantity  will  induce  a  firm  impaction,  though 
^ot  necessarily  inordinate  distention  of  the  stomach,  which 
^^sasijij  proves  fetal,  and  has  a  strange  tendency  to  induce 
laminitis  if  the  animal  lives  beyond  a  few  hours.  Keeping 
torses  long  without  food^  and  then  allowing  ihem  a  \«tg^ 
?iaD%  of  oats  or  bran,  and,  indeed,  any  food  capa\A^  oi 
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disteadiBg  the  stomach,  and  whicli  may  not  be  well  chewed 
wheo  swallowed  by  a  ravenous  feeiier,  may  produce  the 
characteristic  symptoms  of  stomach-staggers.  d 

Si^mptQms,~hi  order  to  diagnose  these  crises  satisfactorily^' 
their  history  must  be  ascertained,  and  this  is  not  a  matter  of 
doubt  when  many  animals  arc  simultaneously  aflected,  and 
all  are  under  the  same  system  of  management  It  is  difficult 
to  estimate  the  severity  of  the  caae,  however,  when  we  have 
no  means  of  judging  the  amount  and  kind  of  food  which  the 
animal  has  partaken  of  Tliei^  are  three  distinct  fomis  of 
the  disease,  occaisionally  intermixed  or  complicated  by  tj'i.ncal 
instances  of  either  form,  often  to  be  seeji.  I  should  name 
the  three  forms  as,  1st,  the  delirious;  2ndly,  the  comatose; 
and,  Srdly,  the  paralytic.  The  second  Is  probably  the  most 
dangerous,  and  however  marked  the  madness  or  paralysis  iu 
the  other  two  forms,  they  are  often  as  rapidly  cured  as  they 
are  produced 

The  general  symptfims  in  all  forma  are  constipation,  often 
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thrusts  its  head  against  the  rack  or  manger^  stamps  and 

kicks  convulsively,  rears,  hangs  back,  and  breaks  the  halter 

shanks,  or  leaps  with  his  fore-feet  into  the  manger.     The 

pulse  is  frequent,  hard,  and  wiry;  respiration  diflScult;  eyes 

fixed,  and  pupils  dilated;  mouth  clammy,  and  sometimes 

containing  half-masticated  food.    Visible  mucous  membranes 

injected,  and  sometimes  of  a  yellow  tinge.     Faeces  hard  and 

dry,  and  sometimes  coated  with  yellowish  mucus.     The  fits 

increase  in  number  and  severity,  the  animal  soon  falls  in  a 

convulsive   fit,   dashing  about,  and  sinks  exhausted     The 

stomach  may  rupture,  and  vomiting  occur  shortly  before 

death 

TMs  form  has  been  erroneously  described  as  phrenitis,  and 
ill  the  symptoms  have  been  regarded  by  some  as  denoting 
an  inflammatory  disease,  but  we  can  distinguish  readily  be- 
tween the  two  diseases  as  shown  by  the  subjoined  table: — 


Stoxach-Stagoers  with 
Deuriuh. 

A  common  disease,  often  enzootic 
n  epizootic. 

Hiitory  indicates  the  cause  of  re- 
pletion of  the  stomach 

MHMs  on  suddenly. 
Mttked  signs  of  derangement  of 
alimentary  <>*i^n^1, 

Febnle  symptoms  easily  dispersed. 
o€vcre  symptoms  of  pain. 
C<^c,  sweats,  tremors. 
Paroxysmal  derangement,  and  se- 
vere delirinm. 


Phrenitis,  or  Inflammation  or 
THE  Brain. 

Very  rare.  Never  enzootic  or 
epizootic. 

History  indicates  the  cause  to  be 
some  local  injury;  sometimes 
due  to  disease  of  the  ears. 

Originates  and  progresses  slowly. 

Usually  very  slight  functional  dis- 
turbance of  stomach  and  intes- 
tines, indicated  by  costiveness. 

High  fever  of  a  persistent  type. 

Stupor,  listlessness. 

No  signs  of  colic,  and  rarely  sweats. 

Permanent    uneasiness,    varying 
very  slighly  in  intensity.    De- 
lirium occasionally  marked,  Wt 
more  jfrequently  coma. 


(  M^rATUHE  STACCJERa 


levacimtion  of  the  stomadi      Symjitoms  yuhl  blowly  and  with 


Ipurguig   is    abtained,  and 

.  very  Bhortly  after  the  ad- 

stFUtion  of  &  d0B«  of  aloes, 

delirium    disappear,  and 

I  BCKm  recoFere, 

,  —  Death  in  &  few 

^ours  in  many  caaes.  Ruptured 

btomAch  indicated  by  ^ymptoniB 

I  of  vomiting. 


difficoll^  ta  tn^tm^^nt 


CmMjmmim  —  Ho  taidenqf  to 
mpttired  &tonmelL  Sllp|Plini* 
thm  often  results  witli  macfced 
^^pioms  of  oomft  or  pjtBiam 


Secondly.  Comatose  form  of  Stormu^^^Siagffer^  —  llitt 
[lorse  in  this  case  may  mamfest  the  general  symptomd  wi& 
Fgrmt  severity,  but  there  is  great  listlesanes^  rigidity  of  spint^ 
expanded  Mmbs,  laboured  breatMng;  but  iftAer  daw;  in  «ome 
instances  it  is  often  etertoroaa  and  aeoompanied  with  a  moan; 
a  full,  fi*equent,  oppressed  or  bounding  pulse;  head  sunk  and 
qrea  closed;  vision  impaired  Aloud  noise  or  atroni;  Uo# 
may  cause  the  animal  to  lift  its  head  and  tretnblot,  bnl  the 
stupor  IB  such  that  it  is  surprising  the  animal  staaidi  aa  ksig 
and  as  obstinately  as  it  does.  Delirium  may  appear  at  tha 
end,  and  the  animal  falls  and  dies  in  a  coETtiMire  ii 
Even  in  cases  of  recovei^  animals  may  be  left 'pennaaantiy 
J>liiid  from  amaurosis. 

ometimes  oonfonnded  with  de&pf  sfcagga% 

Jniinobility,  and  which  u  a 

ITS  or  other 
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Animal  lunially  lively  and  well      Known  to  be  sluggish,  and  found 


NeTer  known  to  have  stagger- 
ing fits. 


Barely  any  relapse.  Should  an 
animal  once  affected  be  seized 
again  shortly  after,  death  often 
ensues. 

Corable. 


sleeping  in  stable  with  food  be- 
tween the  lips.  Apt  to  fall 
when  suddenly  excited,  or  from 
a  noise  or  blow  startling  it 

Frequent  fits;  and  though  fat 
and  in  good  condition,  mani- 
fests symptoms  of  coma  often 
and  for  a  long  time  before  a 
fatal  termination. 

Incurable. 


The  third  or  paralytic  form  of  stomach-staggers  is  cha- 
ncterised  by  the  absence^  in  many  cases^  of  symptoms  as 
urgent  as  those  which  distinguish  the  two  first  forms.     The 
first  indication  is  frequently  a  peculiar  straggling  gait  ob- 
senred,  especially  by  the  loose,  irregular  action  of  the  hind 
kg&    The  animal  walks  awkwardly,  moving  to  and  fro,  and 
if  pushed  back  or  suddenly  turned  round,  may  stumble,  and 
e?en  ML    So  much  do  these  cases  invest  the  character  of 
loeal  injuries,  that  a  conmion  expression  in  Scotland,  when 
soch  an  animal  is  seen  by  non-professional  persons  is,  that 
ke  is '  racket  in  the  back.'    I  have  seen  the  disease  in  stal- 
Kons,  and  they  were  first  noticed  from  incapacity  to  rise 
on  the  hind  legs,  however  eager  to  serve  a  mara     If  the 
Mumal  is  not  immediately  relieved,  the  general  symptoms 
become  aggravated.     From  the  first,  the  conjunctivae  are  of 
a  yellowish-red  colour;   pulse  fiill  and  frequent;  tempera- 
ture of  the  body  irregular;  bowels  costive,  and  urine  scanty. 
But  if  injudiciously  treated,  or  left  alone,  colicky  pains  are 
observed;  pulse  becomes  more  frequent ;  respiration  laboured; 
signs  of  prostration  supervene,  and  death  occurs  as  in  the 
wmatose  form. 

The  absence  of  any  sign  of  injury,  and  the  fact  t\ial  t\\^ 
animal  has  not  been  hurt,  so  far  as  all  persons  around  it  eaji 
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testily,  coupled  with  the  peculiar  origin  of  the  case,  aiid 
simiiltaneoua  occuiTeiice  of  othara  simOar,  distinguish  this 
fonn  of  repletion  of  the  stomacli  with  sympathetic  paralysis 
froEi  injuries  to  the  spine, 

Trmtmenl — A  brisk  aloetic  purge  and  copious  enemata. 
In  aU  the  forms  of  staggers  our  attention  must  be  directed 
to  the  prompt  evacuation  of  the  stomach.  The  animal  may 
be  aDowed  a^  much  water  as  it  will  drink,  and  a  good  plan 
is  Ui  adniimster  a  Uttlo  salt  in  the  water,  if  only  to  create 
thirst,  and  to  induce  a  free  introduction  of  water  into  the 
alinieutary  caual  All  food  must  be  removetl  frc»m  before 
the  animal,  and,  notwithstanding  the  operation  of  the  aloes, 
except  if  very  active  purgation  has  resulted,  a  second  dose, 
but  a  smaller  one,  may  be  administered  the  third  or  fourth 
day  after  the  first  The  paroxysma  may  be  relieved  by  cold 
cloths  applied  to  the  head,  dictions  to  the  extremities?,  and 
in  very  urgent  ea^se^,  by  applying  mustard  over  the  loins,  and 
covering  with  straw  and  horae-nigs  so  as  to  induce  active 
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CRitio  juice. — Intestinal  secretions. — Solution  of  food  in  the  intestines. — 
AbnrpkioiL — Excrements. — Production  of  concretions. — Stercoral  maneF. 
— PhoB|^iakic  calculi. — Dust  balls. — Mixed  calculi. 


Impaction  op  the  Stomach  m  Dogs. 

Thb  gtate  of  repletion  so  frequently  seen  in  the  horse,  and 
^Uch  I  have  discussed  in  the  foregoing  chapter,  is  occasionally 
^  with  in  the  dog,  and  even  in  the  cat  It  is  unknown 
•mongst  well-kept  hounds,  and  is  only  rarely  seen  even  in 
I*oipered  lap-dogs.  The  readiness  with  which  the  act  of 
^ting  occurs  in  these  animals  usually  acts  as  a  preventative 
^  tlu^  over-distention  when  the  stomach  cannot  act,  and  IW 
^  within  it  Temaim  uncbanged  and  unmoved  fox  a  con- 
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jiidemble  length  of  tima  In  order  to  recognise  these  cases, 
it  is  usually  necessary  to  learn  thdr  histoiy,  and  if  informa- 
tion can  be  had  that  an  animal  has  gorged  itself  with  a  large 
qtiantity  of  solid  food,  an  emetic  usually  satisfies  the  practi- 
tioner as  to  the  canse  of  symptoms  which  are  subject  to  great 
iJUfierences,  though  always  severa 

in  puppies  it  is  not  unusual  to  obserre,  with  a  tense  and 
over-distended  beliy^  convulsive  attacks,  colicky  pains,  and 
retching,  I  have  seen  a  dog  quite  unconscious,  blind  (amau- 
rotic), with  its  head  turned  round  into  its  flauk,  and  breathiBg 
heavily.  In  this  particular  case  a  stimulating  enema,  the 
iictive  principle  of  which  was  assafoetida,  produced  violent 
vomiting,  whereby  an  enormoua  quantity  of  food,  including 
even  raw  vegetables,  was  thrown  up,  and  the  animal  was 
perfectly  cured. 

Treatoefii— Though  it  is  necessary  not  to  weaken  the 
animal  by  emetics  in  t^he  convulsive  diseases  usually  dependent 
on  distemper,  or  severe  catarrhs,  it  is  nevertheless  found,  that 
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Impaction  of  the  Cbop  in  Birds. 
Onr  domestic  fowls  are  veiy  liable  to  an  enormous  disten- 
tion of  the  erop  by  food  which,  in  the  absence  of  secretion, 
«m1  from  the  quantity  accumulated,  becomes  hard  and  in- 
capable of  being  moved  from  the  distended  cavity.  The  fowl 
liDgers  on  without  appetite,  and  manifesting  great  dulness, 
torpor,  and  pn^pressive  emaciation.  Death  soon  puts  an  end 
to  the  case,  and  then  alone,  in  the  majority  of  instances,  the 
enonnous  crop  indicates  the  nature  of  the  fatal  malady. 
The  crop  in  these  cases,  as  shown  in  the  subjoined  engraving. 


-^^, 


Fig.  82. 


w  80  large  as  to  render  it  a  mystery  how  the  condition  may 
at  any  time  escape  detection. 

'[rtaHmenL — ^In  mild  cases,  this  consists  in  pouring  tepid 
^wter  in  the  gullet,  and  manipulating  the  crop  so  as  to  soften 
it8  contents  and  press  them  back  through  the  mouth  or  on- 
^wds  into  the  stomach.  In  severe  cases,  no  hesitation 
Aodd  be  experienced  in  making  a  bold  incision,  evacuating 
4e  crop,  and  drawing  the  lips  of  the  woxmd  together  by 
fiver  wire  suture.  The  fowl  must  then  be  fed  for  a  few 
^ys  on  materials  which  do  not  need  to  lodge  in  the  crop,  in 
^^  to  be  prepared  for  the  action  of  the  guizzard,  and  well 
broken  down  meat  with  sloppy  bread  and  milk,  are  the  beat, 
fonnsoffoodforit 
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PARASITES  Df  THE  STOMACa 


PiJLABlTES  IN  THE  StOMACH. 

Though  many  infusoria  develop  probably  ija  eertain  con- ' 
ditions  of  the  contests  of  the  stomachy  we  ritrelj  find  eatozoa 
occupying  this  cavity  as  their  natural  habitat  Ascarideji 
and  strongyli  are  occasionally  carried  up  into  it,  but  of  the 
round  worms  or  nematoda,  the  only  specimens  found  there, 
and  not  usually  elsewhere,  except  in  the  lower  end  of  the 
cesophagus,  are  the  different  spectt^  of  Spiroptera.  Thus 
sp,  megastoma  m  found  in  the  hypertrophied  coata  at  the 
cardiac  end  of  the  stomach  of  the  horse ;  sp.  strongyiina,  in  a 
sirajdar  situation  in  the  pig,  and  sp.  sanguinolenta  in  the  dog. 
These  parasites  are  peculiarly  interesting  to  the  medical 
zoologists^  and  the  timiours  they  become  imbedded  in  ane 
worthy  of  the  special  notice  of  the  pathological  anatomistfr.H 
Galleries  or  canals  pierce  the  thickened  coats  in  every  dirm:- 
tion,  and  on  cutting  into  these^  the  coiled  but  active  little 
worms  are  displaced  in  laige  ntunbem    These  are  never 
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respectiiig  the  true  origin  of  this  word,  on  which  we  shall 
venture  a  suggestion  that  will  appear,  we  believe,  tolerably 
satisfiictoiy.  The  derivation  of  it,  we  apprehend,  is  from  the 
French  word  Bout,  signifying  the  extremity  or  end  of  a  thing, 
in  the  way  we  see  it  in  the  words  About,  Bottom,  Bottle, 
BoMUe,  &a;  the  last  of  these  alluding  to  one  living  at  the 
end  or  extremity  of  a  town,  by  elision  or  for  brevity  the  u 
being  omitted.  From  the  same  origin  also  we  have  BvUs, 
houses  placed  without  or  at  the  extremity  or  end  of  a  town, 
the  0  in  this  case  being  for  brevity  omitted.  Indeed  the 
insUnces  of  its  application  are  very  numerous  in  our  lan- 
guiga 

"The  way  or  reason  that  these  insects  became  so  designated, 
is  pretty  manifest,  from  the  habits  more  particularly  of  the 
second  species  of  this  enumeration,  or  HcBmorrhoidaiis, 
which  bdng  ftdly  fed,  its  growth  completed,  in  quitting  its 
habitation  in  the  stomach,  and  passing  through  the  intestines, 
does  usually  hang  for  some  days  upon  the  margin  of  the 
fundament,  beneath  the  tail,  then  falling  to  the  earth  and 
fonning  a  chrysalis;  and  in  this  state  would  attract  more 
pwticular  notice  and  attention,  occasioning  often  serious  in- 
convenience and  distresa  So  situated  and  observed,  it  was 
denoted  the  Bovi  Worm  or  End  Worm,  and  by  contraction 
^  Worm;  and  afterwards,  for  want  of  better  epithets,  the 
Appellation  became  extended  to  the  fly  produced  by  this 
wonn,  and  we  obtain  Bot  Fly,  though  it  is  obvious,  as  the 
fly  never  affects  these  situations,  its  application  is  improper, 
«k[  has  served  to  disguise  and  conceal  the  real  origin  of  the 
luttna" 

Clark  describes  the  bots  of  the  horse  as  follows : — 
"Omrus.  Antennat  with  three  articulations,  the  last  glo- 
bose with  a  bristle  in  front  deeply  sunk  in  the  \ieaA. 
Mouih,  a  simple  apertare  without  a  tnmk.    Pal/p\ 
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two,  of  two  articulationa,  lart  zwndedy  aitiuted  in  a 
depresaion  on  esch  side  the  movth.  Jtowirana  of 
the  wings  lax  and  packered. 


Stomach  Bora 
'  1.  Equi,  Oe,  The  Knee  Bot,  or  great  epattecl  Harm  BoL 
Wings  opaque  white,  with  a  golden  tinge,  a  transvene 
black  wave  and  two  spots  near  the  extremity;  a 
minute  black  raised  dot  near  the  base  of  the  wing. 
Abdomen  reddish  brown,  with  black  spots  and  pQintSL 
Legs  red.  Female  with  lengthened  abdomen,  curving 
underneath;  ma20  obtuse. 
In  meadows,  laying  its  eggs  or  nits  on  the  knees,  mane, 

and  sides  of  horsea 

Egg  white,  oblong,  pointed,  the  other  extremity  obtasel|y 

truncated,  with  a  lid.    Larva  or  Orub  barrel-Bhaped, 

at  one  end  tapering,  obtuse  at  the  other,  oovered  with 

thick  ^kin,  beael  with  a  double  row  of  prickles 
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In  the  stomadi  of  the  horsa  Fvuppa  red  brown  with 
small  prickles  round  the  segments, 
"i  FiBferwuML  Ot.  The  Bed,  or  Breast  Bot  Wings 
dear,  unspotted.  Body  oblong,  tapering,  coyered 
with  reddish  yellow  hairs;  sides  of  the  thorax  and 
base  of  the  abdomen  with  white  tufted  hairs. 

In  meadow&    Larva  oblong,  coral  red,  smooth  joints, 
rounded,  two  last  dark  red. 

In  horses'  stomachs." 

My  &ther  has  made  some  valuable  observations  on  the 
botB  of  horses,  and  in  a  paper  published  in  the  first  number 
of  the  Edinburgh  Veterinary  Review,  which  appeared  in 
Jniy,  1858,  he  says:  "Bracy  Clark  has  graphically  described 
boir  the  female  fly  deposits  her  eggs,  covered  by  a  glutinous 
seoetioDi,  on  those  parts  of  the  skin  which  a  horse  can  reach 
with  his  tongue.  When  the  eggs  are  hatched  the  skin  be- 
oomes  irritable,  and  the  horse  bites  and  gnaws  himself,  the 
small  active  animal  bom  adheres  to  the  tongue,  and  fixes 
itself  (m  the  nearest  and  most  convenient  spot  it  can  attain. 
AccordiQgly  we  find  the  larva  or  grub  attached  by  its  tough 
iKioks  to  the  cardiac  end  of  the  stomach,  where  the  mucous 
membraDe  is  covered  by  a  thick  cuticular  structura  Some- 
tones  we  find  them  close  to  the  pylorus  and  in  the  duodeniun, 
od  I  have  noticed  them  in  the  rectum.  I  remember,  when 
*  boy,  in  Essex,  seeing  the  flies  attack  the  fEum-horses  at 
pko^  during  the  hot  summer  days;  and  it  is  found  that 
Ae  perfect  fly  is  soon  destroyed  by  changes  of  weather,  by 
^  and  moistiira  Bracy  Clark  says  he  has  often  seen  the 
9y  daring  the  night  time,  and  in  cold  weather,  fold  itself  up, 
^  the  head  and  tail  nearly  in  contact,  and  lying  appar- 
^  m  a  tarpd  state,  though  in  the  middle  of  summex.  1\> 
is  ^  hjgb  tempemtare  necessary  to  the  fly's  exiatexice^\aOEx 
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may  render  bots  &r  more  abundant  in  warm  flimatflu,  anch 
as  the  Italian,  than  in  England. 

"  The  larvae  of  the  bots  remain  in  the  horse's  atomaeh  all 
winter,  and  in  the  ensuing  smnmer,  when  the  time  fixr  their 
exit  arrives,  they  are  from  time  to  time  seen  fimdy  attached 
by  their  hooks  to  the  horse's  anna  Being  of  a  dark  oolonry 
they  are  rarely  observed  on  the  J&Bces  or  ground,  and  even 
when  I  have  had  several  yonng  horses  in  my  stable,  I  rarely 
could  see  bots  unless  adherent  to  the  rectum  and  dose  to  or 
upon  the  anus.  The  larva  in  this  mtnation  possesses  litde 
power  of  motion,  and  has  a  tough  shell-like  appearance,  bnt 
exposure  to  atmospheric  air  seems  very  soon  to  ezdte  it  to 
move;  it  is,  however,  endowed  with  active  locomotive  power 
only  for  a  short  time,  probably  only  for  the  day  of  its  ezit^ 
.^  as  to  afford  it  means  to  attain  a  secure  hiding-place  in  a 
bank  or  other  favourable  retreat  The  adhering  to  the  anns 
would  seem  to  be  a  natural  and  habitual  act,  destined  to 
allow  time  for  the  development  of  the  feumlly  to  creepi    I 
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hour  in  the  morning,  varying  with  the  time  the  snn  rises, 
from  three  to  five  AJi  My  plan  for  observing  these  points 
was  to  enclose  the  larvae,  as  I  removed  them  firom  the 
anus,  into  thin  glass  jars  covered  with  ganze.  Bracy  Clark 
mi  that '  after  remaining  torpid  in  the  state  of  chrysalis,  a 
few  weeks,  the  superflnons  moisture  being  removed,  and  the 
parts  of  the  fntnre  insect  being  hardened  by  drying,  it  bursts 
from  its  imprisonment,  and  the  fly  appears,'  &c.  I  have 
always  seen  the  fly  bom  on  the  eighteenth  or  nineteenth  day. 

''The  activity  of  the  bots  in  my  spontaneous  vivaria  was 
my  great,  and  with  a  buzzing  noise  they  moved  about  and 
then  rested,  and  were  especidly  vigorous  and  loud  in  their 
boa  as  the  day  advanced.  In  a  state  of  nature  this  is  a 
provision  to  ensure  the  approximation  of  the  sexes  and  fecun- 
dation of  ova." 

Clark  declared  that  the  bots  were  rather  salutary  than  pre- 
judicial in  their  effects  on  horses;  but  the  view  is  untenable : 
snd  my  father  has  afforded  evidence,  that  in  warm  countries, 
uid  when  horses  are  kept  during  the  summer  months  at 
gnss,  so  as  to  receive  a  large  supply  of  the  bots'  eggs  in  the 
stomach,  the  parasites  are  prejudicial,  and  prevent  the  horses 
being  got  into  full  condition  for  active  work  My  father's 
experience  is  of  such  value  to  the  practical  man,  that  I  hesitate 
^wtto  quote  his  remarks  at  some  lengtL  He  says: — ^"It 
would  be  important  to  establish  in  what  localities  or  countries 
bote  do,  or  do  not,  exist  Horses  exposed  on  pasture  in  the 
^'nnmer  months  will  most  probably  be  attacked  by  the  fly. 
^  is  certain  in  some  countries  where  I  have  bought  many 
horses,  viz.,  in  Italy,  also  in  the  south  of  England;  but  it  is 
l>y  no  means  so  certain,  I  think,  in  other  parts.  I  have  pur- 
chased many  English  horses,  chiefly  firom  Yorkshire  or  further 
north,  fipom  breeders  and  formers,  &c.,  without  diacovenxv^ 
4e  bo^  tb^f^ir  I  carefully  sought  for  them,  and  1  ani  \eA.  \/ci 
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believe  they  are  fiir  more  rare  north  than  in  the  soath.  In 
pmchasmg  horses  in  the  plains  of  Italy,  it  is  a  matter  of  cer- 
tainty that  their  stomachs  are  Hned  with  these  parasites.  I 
have  therefore  been  tmder  the  most  favourable  circtunstane^ 
to  examine  their  infltience  on  the  condition  of  the  ammals 
purchased  by  myself  annnally  in  considerable  nimibers.  Ai 
"  I  could  not  rely  on  the  condition  of  one  of  the  Itgiis^^ 
horees  taken  up  from  graas  at  the  end  of  ffommer  in  less  than 
nine  months  or  a  year — such  condition,  I  mean,  as  would  fit 
them  for  any  severe  work.  The  young  English  horses  have 
nourished  them^lves  and  become  more  muscular  in  far  less 
time,  and  it  must  be  remembered  that  the  Italiaai  horses 
were  really  good  substantial  nags,  with  no  defect  in  their 
conatitutioiL  I  do  not,  however,  forget  also  that  the  English 
colts  are  HKired  under  very  different  circumstances  to  the 
half- wild  ones  in  the  Maremme  of  Tuscany  and  Campagna  of 
Rome,  and  elsewhere.  The  English  farmer  feeds  with  com  and 
hay,  besides  allowing  his  young  stock  plenty  of  good  grass, 
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tenaiydy  on  his  estates  in  the  ToscuiMaremme  soulh  of  the 
city  of  Volterra,  &e  lands  sloping  to  the  Mediterranean  Sea. 
In  aatamn  the  three-year-old  colts  were  honsed  in  a  large 
stable,  standing  separated  from  each  other  by  balea  They 
wore  roughly  groomed,  chiefly  fed  on  coarse  hay,  and  were 
ridden  and  exercised,  being  slowly  broken  in.  In  this  way 
Aej  passed  the  winter,  and  their  condition  did  not  at  all 
im]»0Te  apparently.  Large  quantities  of  hay  constantly  kept 
brfore  them,  were  eaten  by  these  colts.  It  was  from  these 
that  in  the  sommer  I  made  a  selection,  and  they  were  poor, 
with  thin  crest  and  drooping  abdomen,  so  that  in  mounting 
tlieni  the  saddle  slipped  on  to  their  shoulders.  They  voided 
bige  quantities  of  faeces  with  the  coarse  undigested  hay,  but 
dieir  ridns  had  a  healthy  appearanca 

"After  two  days'  walking  journey  to  Florence,  they  were 
pliced  on  good  and  well-regulated  keep;  and  they  invariably 
thrived  so  rapidly,  that  within  two  months  they  were  in 
bentiful  condition  as  riding-horses.  Having  been  in  the 
stable  the  preceding  winter,  spring,  and  sxmmier,  before  sale, 
th6jk)st  the  bots  just  before  I  obtained  them;  and,  though 
It  the  tame  the  question  ot  bots  in  no  way  influenced  me,  it 
was  after-experience  which  carried  my  mind  to  the  epoch 
ihove  alluded  to.  Accordingly,  I  afterwards  purchased 
yoong  horses  from  the  same  stock,  but  which  had  not  been 
tahm  up  into  the  stable,  and  I  had  a  larger  choice, — ^they 
seemed  in  better  condition,  and  more  muscular  than  their 
CQS&panions  confined  in  the  stable.  To  my  disappointment 
^  loss,  the  result  was  totally  difierent  from  that  expected. 
Of  the  first  three  thus  bought,  one  was  own  brother  to  one  I 
bad  had  before,  and  another  was  a  six-year-old  horse  well 
l^en  to  ride,  and  had  been  constantly  used  by  Count 
Oherardesca's  factor,  though  he  was  taken  up  from  t\ie  ^^di 
^\iej7dden,sDd  then  let  loose  again.     He  was  in  fine\ieaA!£h. 
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when  purchased,  but  neither  of  the  three  gained  condition 
during  the  winter  after  I  bought  them.  Their  1^  swelled, 
they  could  not  stand  woric,  were  weak  and  lonj^  and  I  loat 
time  and  money,  simply,  I  believe,  becanse  theae  honwB  ooold 
not  thrive  with  the  accumulation  of  bota  in  their  atomacL 
So  far,  the  circumstances  of  theae  accidental  experimenta 
were  most  favourable  to  enable  me  to  draw  natural  oonda- 
sions,  as  the  horses  purchased  at  different  periods  were  mnoh 
of  the  same  age,  indeed,  in  tins  respect,  one  of  the  last  pur- 
chase had  the  advantage;  they  were  of  the  same  breed;  the 
quality  of  food  in  eitiier  case  was  in  no  way  calculated  to 
make  great  difference  in  their  condition,  but  the  first  lot  had 
l)een  housed  until  the  bots  had  left  the  system  not  to  enter  it 
again,  and  in  the  other  horses  the  oestri  existed  for  the  first 
eight  or  nine  months  that  I  had  them  in  my  possessioiL 

''  It  was  in  the  years  1850, 1851,  and  1852  that  I  bought, 
at  different  intervals,  many  young  horses  fix)m  the  pastures 
in  the  Soman  States,  and  the  part  of  Tuscany  near  Leghorn 
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Solvent  Function  of  the  Stomach. 

In  the  single  cavily  of  solipedes  and  of  camivora,  as  in 
the  fourth  stomach  of  nuninants,  the  semi-solid  food  is  mixed 
with  an  add  secretion,  and  subjected  to  the  influence  of  heat 
tnd  moistore,  in  order  to  eflect  its  solution.    If  the  contents 
of  the  stomach  are  very  solid,  and  producing  much  distension 
of  the  organ,  the  movements  necessary  to  the  admixture  are 
checked,  and  the  consequences  of  such  impaction  we  have 
•beady  considered    But  if  the  food  is  moderate  in  quantity 
and  of  proper  consistence,  the  gradual  contraction  of  the 
stomach  from  left  to  right  as  the  food  descends  into  it,  and 
to  a  certain  extent  from  right  to  left,  as  the  pylorus  obstructs 
the  passage  of  undigested  food  into  the  intestine,  produces  a 
Amble  current  and  uniform  intermingling  of  the  food  and 
seeretiona    Beaumont  tells  us,  from  his  observations  on 
Alexis  St  Martin,  who  had  a  permanent  opening  in  his 
«tamacli  from  a  gunshot  wound,  that  "  the  bolus  of  food,  as 
it  enters  the  cardia,  turns  to  the  left,  passes  the  aperture, 
descends  into  the  splenic  extremity,  and  follows  the  great 
cirvafcure  towards  the  pyloric  end.    It  then  returns  in  the 
worse  of  the  smaller  curvature,  makes  its  appearance  again 
*t  Hie  aperture  in  its  descent  into  the  great  curvature,  to 
perfonn  similar  revolutions.    These  revolutions  are  com- 
pleted in  from  one  to  three  minutes."     As  the  contents  of 
^  stomach  are  dissolved  and  diminish  in  quantity,  the  con- 
tRictions  at  the  left  or  cardiac  end  are  scarcely  perceptible, 
«Dd  it  is  from  the  point  c  (see  Fig.  83)  that  they  commence, 
•^  the  food  is  moved  towards  the  intestinal  opening,  or 
pylorus,  through  which  the  dissolved  portion  passes.     Two 
^  three  minutes  elapse  before  another  peristaltic  movement 
8^8  from  c. 

Secrc^ioiML — It  is  the  mucous  membrane  lining  the  aloma^ 
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wliich  yields  tho  solTent  fluid  to  be  mixed,  as  aboTe-men- 
tioTied,  with  the  alimentary  mattergL  In  tbe  horse  the  left 
hatf  of  the  stomach  is  lined  by  a  membrane  which  enjoys  but 
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^  8i~{I>ALT0ir. )    Ft—  fsr/aoe  of  gmstric  mnooas  mmntyrane,  viewed  from  above: 
Ihun  plg'i  ftonuich,  cardiac  portton.    Magnified  70  diameters. 


^  K.'— (Damov.)    FVee  srurfaoe  of  gastric  mncons  membrane,  viewed  in  v«iWgiA. 
Mction;  tram  pig's  stomacii,  pyloric  portion.    Magnified  420  diameteitt. 
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Fig.  86w(Daltok.)    Maoou  nMmbnae  of  M* 
▼erUoal  sectton;  ahoiHng  gMtelo  tiibiik^»  and,  «t  o^  a  < 
diameten. 


fton  pyloclo  po 


THE  GASTBIC  JTJICE.  209 

right  end  of  the  stomach,  being  conical  in  fonn  and  flattened 
from  side  to  side,  as  seen  at  Fig.  85,  and  which  are  generally 
branched  at  their  extremities.  Two  distinct  varieties  of 
gastric  glands  are  found  in  the  stomach  of  the  lower  animals. 
In  the  first  variety  the  glands  are  lined  throughout  by 
columnar  epithelium;  they  are  placed  at  or  near  the  pylorus, 
and  their  function  seems  to  be  the  secretion  of  mucus;  for 
the  second  variety  cylindrical  epithelium  only  occupies  the 
npper  part  of  the  gland,  the  lower  being  filled  with  roundish 
oval  secreting  cells;  they  occupy  the  rest  of  the  stomach,  and 
they  alone  seem  to  secrete  the  gastric  juice.  (See  Figs.  86, 87.) 
There  are  also  scattered  over  the  membrane  glands,  called 
lenticular  from  the  shape,  which  vary  greatly  in  development 
in  different  subjects. 

The  Gastric  Juice. 

It  is  this  secretion  which  is  produced  for  the  solution  of 
^^^  and  a  certain  turgescence  or  redness  of  the  mucous 
Membrane  is  characteristic  of  the  state  of  hunger,  and  is 
•ncreased  as  food  enters  the  cavity.  The  sensation  of  hunger 
^d  turgescence  of  the  membrane  are  relieved  by  the  flow  of 
i^'astric  juice  which  is  destined  for  digestion. 

The  properties  of  this  secretion  were  first  studied  by  Dr 
feaumont,  of  the  U.  S.  Army,  on  Alexis  St  Martin,  a 
'inadian  boatman,  who  received  a  gunshot  wound  into  the 
^niach,  which  established  a  permanent  fistula.  Dr  Beau- 
mont established  that  an  acid  fluid  was  secreted  by  the 
^mach  whenever  food  entered  the  latter,  and  that  it  dissolved 
alimentary  matters  not  only  in  the  gastric  cavity,  but  also  in 
§1^  phials  upon  a  sand  bath,  at  a  temperature  of  100°  Fahr. 
Since  Dr  Beaumont's  observations,  fistulse  of  the  stomach 
We  been  made  artificially  in  animals,  and  the  plan  ado^t^i 
i^asfoUows;— 
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The  dog  is  the  animal  generally  dhoaen  for  thf 
ance  of  thia  experiment;  the  rexj  amall  riak  of 
following  the  operationa  on  the  abdomen,  lender  |] 
peculiarly  well  fitted  fixr  this  pnrpoae. 

The  animal  to  be  experimented  on  ia  &d  abo 
the  operation,  aa  the  latter  ia  very  mndi  fiunliti 
stomach  being  in  contact  with  the  abdominal  pari 
dog  having  been  placed  on  hia  back,  an  inciaion  i 
the  middle  line,  atarting  from  the  enaiiorm  con 
about  two  or  three  inches  in  length,  the  peritonea: 
fully  divided ;  and  the  stomach,  which  ia  seen  diat 
food,  is  seized  with  the  fingers;  it  ia  indaed  to  the 
an  inch,  and  the  inciaion  is  fixed  to  the  wound  in 
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mmalwall  by  means  of  silver  or  iron  wire  snturea    The 

Utter  is  then  partially  closed  by  sutures,  so  as  to  be  of  the 

sme  size  as  the  incision  in  the  walls  of  the  stomach.     If 

the  operator  wishes  to  collect  the  gastric  juice  immediately, 

be  can  at  once  introduce  a  silver  tube ;  it  is  better,  however, 

to  allow  the  coats  of  the  stomach  to  become  adherent  to  the 

abdominal  walls, — this  generally  takes  place  in  a  very  few  days. 

A  drawing  of  the  silver  tube  best  adapted  for  introducing 

into  the  fistula>  is  shown  at  Fig.  88.     It  can  be  lengthened  or 

abortened  by  turning  the  screw  D;  if  introduced  immediately 

after  the  operation,  the  tube  is  partially  unscrewed,  so  as  to 

allow  for    the    swelling  which  will    probably    supervene. 

When  this  has  subsided,  the  screw  is  again  tightened,  and 

the  edges,  e,  of  the  tube  come  in  contact  with  the  mucous 


PlU.  8Q. 


Diembrane  of  the  stomach.     The  position  of  the  tube  va  IV 
**<^»^  h  shown  by  Fig.  89. 
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If  the  canula  be  removed^  the  fistoknis  apcrtiin^  nUdi 
become  established,  gndniUy  cloeee,  and  tlie  eomiecl 
with  the  walls  of  the  abdomen  become  abeoriied.    The 
joined  Fig.  indicates  the  union  of  the  coats  of  the  stos 
with  the  abdominal  walls  in  fimning  the  fistok. 
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insisted  on  by  Borellif  and  the  Florentine  academician,  and 
yMsk  he  had  himself  well  studied  in  the  graminivorous  birds, 
is  replaced  by  the  action  of  a  digestive  fluid. 

His  ingenious  experiments,  soon  followed  by  those  of 
Spallanzani,  showed  that  the  gastric  juice  is  the  solvent  of 
food  in  the  stomacL  These  observers  obtained  gastric  juice 
by  causing  birds  to  swallow  portions  of  sponge  attached  to 
a  string,  and  withdrawing  them  after  a  certain  time;  by  ex- 
pressing them  they  obtained  a  small  quantity  of  gastric  juice. 

Spallanzani's  experiments  proved  the  solvent  action 
of  the  gastric  juice  completely.  He  caused  animals  to 
swallow  meat  enclosed  in  metallic  spheres,  pierced  with  holes 
so  as  to  allow  the  contact  of  the  gastric  juice;  and,  on  with- 
drawing these  spheres  from  the  stomach,  he  found  their  con- 
tents partially  or  wholly  digested. 

Daring  the  period  of  fasting,  the  stomach  is  empty,  and 
ite  mucous  membrane  is  pale  and  covered  with  a  grayish 
^uras;  when  food  enters  it,  however,  the  capillaries  become 
<^ngested,  and  a  liquid  exudes  like  sweat,  from  the  open 
Souths  of  the  gastric  follicles — this  is  the   gastric  juice, 
^hese  phenomena,  first  described  by  Dr  Beaumont,  have  been 
^■^tedly  observed  since  then  in  dogs  with  gastric  fistulse. 
The  gastric   juice  is  a  clear  and   transparent   liquid,   of 
^ieddedly  acid  reaction.     Its  specific  gravity  is  about  1003'3. 
If  gently  heated  it  possesses  the  property  of  gradually  dis- 
solving albuminoid  substances,  but  if  the  heat  be  elevated  to 
160\  the  action  is  entirely  arrested ;  the  reason  of  this  we 
^hall  presently  investigate.     The  gastric  juice  contains  99  per 
<*nt  of  water,  besides  certain  acids  and  salts,  and  a  peculiar 
^  very  remarkable  organic  substance  called  pepsine;  the 
chemical  constitution  of  each  of  these  substances  we  shall 
liow  shortly  pass    under    review,   examining  the   pieaeivX) 
doctrines  as  to  their  action  on  the  constituents  of  food. 


•2]4 


THE  GASTRIC  JUICE. 


Many  different  opinions  have  been  -entertained  as  t< 
acids  of  the  gastric  juice.  Vauquelin  maintained  the 
tonce  of  phosphoric  acid,  Tiedemann  and  Qmelin  of  h; 
chloric  acid;  Chevreul,  Leuret,  and  Lassaigne,  and 
recently,  Bernard  and  Barreswil,  of  free  lactic  acid,  ' 
Blondlot  has  strenuously  maintained  that  the  acidity  o 
gastric  juice  is  due  to  acid  phosphate  of  lima 

The  experiments  of  Mr  Bernard  have  undoubtedly 
far  to  prove  the  existence  of  free  lactic  acid  in  the  stoi 
and  to  disprove  the  presence  of  free  hydrochloric  acid; 
tlic  matter  must  be  looked  upon  as  far  from  settled. 

The  remarkable  animal  substance  called  pepsine,  whi< 
have  mentioned  as  one  of  the  constituents  of  gastric  jui 
found  besides  in  the  mucus  and  coats  of  the  stomach 
is  conveniently  prepared  by  macerating  the  coats  o^ 
stomach,  first  in  water  gently  heated  (between  80' 
100°),  and  then  in  cold  water.  On  alcohol  being  add< 
tlie  latter,  a  floculent  precipitate  of  pepsine  falls,  whi 
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ente  of  die  gastric  juice  probably  acts  on  food,  we  shall 
ani?e  at  the  conclusion,  that  the  digestive  property  ia  not 
dependent  on  the  free  acids  slome,  or  on  the  animal  principle 
pepsine  alone,  but  is  resident  in  botL  Thus,  if  a  certain 
qoantity  of  gastric  juice,  in  which  some  meat  is  being  arti- 
ikaaily  digested,  be  neutralized  with  alkalies,  the  process  is 
immediately  arrested.  On  the  other  hand,  gastric  juice 
which  has  been  boiled  loses  this  property  by  the  coagulation 
of  pepsine.  Gastric  juice  does  not  act  on  all  the  principles 
of  food  Although  helping,  as  we  shall  afterwards  see,  in 
the  digestion  of  solid  &ts  and  starchy  matter,  it  does  not 
itself  ez^rt  any  important  action  on  them;  it  is  essentially 
the  solvent  of  the  albuminoid  or  nitrogenous  constituents  of 
food. 

When  muscular  tissue  is  subjected  to  the  action  of  the 
gistric  juice,  it  swells  up,  becomes  soft,  and  the  transverse 
striae  or  marldngs  on  the  muscular  fibres  disappear.  Liquid 
oBwn^n  is  first  precipitated  in  a  floculent  state  by  the 
9tttric  juice»  the  precipitate  undergoing  a  process  of  solution 
<fterwaid&  Casein  also,  when  taken  into  the  stomach,  is 
immediately  coagulated,  the  little  solid  masses  thus  formed 
in  it  gradually  dissolving  in  the  gastric  juice,  forming  a 
homogenous  and  slightly  opaque  liquid.  OltUen,  when 
accented  in  gastric  juice,  out  of  the  body,  has  been 
ofaeerved  to  break  up  into  molecular  matter,  which  falls  to 
the  bottom  of  the  vessel  containing  it  This  change  is  pro- 
bibly  only  the  first  of  a  series  which  takes  place  in  the  body. 
Odatine  is  easily  dissolved  in  the  stomach,  and  its  solu- 
tion does  not  solidify  on  cooling.  Bones  are  also  dissolved 
I7  the  gastric  juica 

Whatever  the  substances  dissolved,  they  are  reduced  to  a 
^^  of  minute  division,  and  form  a  substance  posseas^i^ig 
<^CTtun  peenliar  properties,    and   to   which  the  Bttm.^    oi 
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peptone  has  been  given.  Bednced  to  die  solid  fonu  by  cAie- 
fol  evaporation,  peptone  is  a  white  or  yellowidi-white  sab- 
stance;  almost  tasteless  and  inodoxona;  veiy  sdhiUe  in 
water;  but  insoluble  in  alcohol  of  eighty-three  per  cent  Its 
watery  solution  reddens  litmus,  and  is  precipitated  by 
chlorine,  tannic  acid,  and  metallic  salts;  bat  it  is  ona&ected 
by  boiling,  by  acids,  or  by  alkalies.  With  alkalies  and  bases 
it  forms  very  soluble  neutral  compoonds  or  saltsi  An 
aqueous  solution  of  these  is  still  less  precipitable  by  reagents 
than  one  of  peptone  itself  Thus  it  is  only  thrown  down  by 
tannic  acid,  bichloride  of  mercuiy,  and  a  mixtore  of  the 
acetates  of  ammonia  and  lead :  the  acetate  of  lead,  and  the 
ferrocyanide  of  potassium,  causing  but  a  faint  cloudiness;  and 
even  concentrated  acids,  nitrate  of  silver  and  alum,  having  no 
effect* 

The  gastric  juice  dissolves,  as  we  have  seen,  only  the  albu- 
minoid constituents  of  food;  it  is  therefore  evident  that  a 
much  greater  proportion  of  these  constituents  is  digested  in 
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has  the  property  of  dissolving  albuminoid  substances,  does 
not  during  life  destroy  the  coats  of  the  organ  which  secretes  it. 

It  appears  that  certain  insoluble  metallic  salts  are  acted 
apon  by  the  acids  of  the  gastric  juice,  and  reduced  to  a  state 
of  solution.  By  some  it  has  been  supposed  that  calomel, 
which  is  an  insoluble  chloride  of  mercury,  is  dissolved  by 
the  chlorides  of  the  gastric  juica  Iron,  when  taken  into  the 
stomach,  is  reduced  to  the  state  of  oxide  at  the  expense  of 
the  water  contained  in  that  organ.  It  is  evident  that  this 
whrent  action  is  dependent  on  the  gastric  juice,  as  it  is 
most  active  during  the  period  of  digestion.  Cyanide  of 
mercury  is  a  salt  very  easily  decomposed  by  the  gastric  juice, 
Mid  its  poisonous  properties  seem  to  depend  on  the  hydro- 
cyanic acid  thus  set  free;  and  Bernard  has  observed  that 
symptoms  of  poisoning  ensue  most  rapidly  if  it  be  taken 
during  digestion.  We  have  seen  that,  if  an  alkali  be  added  to 
gastric  juice  out  of  the  body,  the  property  of  digesting  nitro- 
genous substances  is  destroyed.  The  same,  however,  does  not 
h^pen  in  the  body;  for  it  is  found  that  the  alkali  seems  to 
*ct  as  a  stimulus  to  the  secretion  of  gastric  juice. 

John  Hunter  observed  that,  after  death,  the  coats  of  the 
stomach  often  undergo  a  process  of  solution  by  the  gastric 
jtice;  and  for  a  long  time  physiologists  were  at  a  loss  to  ex- 
plain the  immunity  which  the  stomach  enjoys  during 
lift  It  has  now  been  shown  that  the  stomach  owes  this  pro- 
perty to  the  continually  renewed  epithelium  of  its  mucus  coat; 
and  that  it  is  not  dependent  simply  on  the  vitality  of  the 
tissues,  has  been  shown  by  some  experiments  of  Claude  Ber- 
Baid,  who,  having  introduced  the  hind-legs  of  a  frog  through 
ft  gastric  fistula  into  the  stomach  of  a  dog,  observed  that  they 
^eie  digested  whilst  the  frog  was  still  living.  Thus  it  is 
that,  as  science  advances,  many  phenomena  formerlj  (iOTL%v 
dewd  to  be  vital  (ie.,  phenomena  occurring  in  Uv\n%  \>oti^^. 
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which  cannot  be  explained  in  tlie  preient  stale  of  onr  ] 
ledge),  are  shown  to  be  quite  esplicaUe  by  the  onMnny  laws 
which  govern  the  animal  economj. 

Functional  and  Stbuctubal  DisKAsn  of  the  Siomacb. 
Abnormal  Dkyiatioiib  in  Six& 
The  accidental  impaction  of  the  gastric  cavity  wbich  has 
been  fully  treated  by  us  as  occurring  in  all  animals,  may  be  fe- 
garded  as  predisposing  to,  and  not  produced  by,  diseases  cf 
the  stomach.  The  latter  organ  adapts  itself  very  remszkal^ 
to  the  function  it  is  called  upon  to  perform  under  a  vaiiely 
of  circumstances,  and  the  best  illustration  of  this  may  be 
obtained  by  comparing  the  enormous  stomach  of  the  hone 
fed  on  boiled  turnips  and  an  excess  of  food  generally,  witii 
the  contracted  viscus  of  the  animal  starved  to  death.  I  hare 
not  here  to  refer  to  deviations  in  sice,  which  are  consistent 
with  the  healthy  state,  and  I  may  say  that  in  the  domestic 
animals  there  is  little  tendency  either  to  wasting  or  i 
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by  Ifiming  how  animals  are  fed.  Wh^,  from  repeated  dis- 
Uamm,  a  chronic  state  of  dilatation  is  established,  there  is  a 
tendency  to  the  impactions  ah*eady  referred  to,  which  paralyse 
the  stomach.  Any  hollow  organ  may  be  rendered  incapable 
rf  contracting  on  its  contents  by  over-repletion.  Dr  Brinton 
says: — ^"  Just  as  the  sudden  application  of  a  heavy  weight  to 
the  end  of  a  voluntary  muscle  not  only  elongates  its  fibres, 
hit  utterly  exhausts  ihem  of  all  contractile  power;  or,  just 
as  the  enormous  distension  of  an  occluded  intestine  soon  ex- 
htnsts  and  annihilates  the  writhing  contractions  by  which 
its  muscular  coat  at  first  strives  to  propel  its  contents  past 
the  obstacle,  so  it  seems  probable  that  a  rapid  dilatation  of 
the  stomach  may  destroy  the  operancy  of  its  muscular  fibres, 
not  only  putting  them  '  hors  de  combat  *  by  stretching,  but 
suspending  those  nutritive  changes  which  are  necessary  to 
their  contractility,  and  are  expressed  by  their  contraction. 
How  far  each  of  these  efiects  is  '  physical '  or  '  vital,'  it  is 
of  Kttle  use  to  inquire,  for  the  antithesis  is  too  clumsy  to 
frime  a  dilemma,  and  too  inaccurate  even  to  probe  the  facts 
which  it  would  obviously  be  unable  to  refute." 

Treatment,  therefore,  consists  in  a  well-regulated  diet, 
which,  so  far  as  the  domestic  animals  are  concerned,  will 
dways  prevent  abnormal  deviations  in  the  size  of  the  stomach. 

Dyspepsia. 
This  term  has  not  found  its  way  into  veterinary  works. 
It  is  one  I  have  employed  to  indicate  an  impaired  digestion 
from  arrest  or  diminution  in  secretion,  or,  in  other  words,  ''a 
difficult  character  of  digestion  unexplained  by  structural 
lesion."  The  stomach  may  not  be  the  only  organ  afiected, 
»d  it  is  probable  that  there  are  instances  in  which  liver, 
pttcreas,  or  intestinal  glands  are  primarily  at  fan\t,)aw\i  ^^-^\£j 
^fspnftoma  of  dyspepsia  refer  chiefly  to  tiie  &V>ifiAX^v\iN& 
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not  difficult  to  nnderstancL  Tha  phyaok^  of 'd^gettion 
affords  us  plausible  grounds  tor  praBmning;  thai  flie  detafli 
which  distinguish  this  oigaii  froin  the  remainder  of  the.ali- 
mentaiy  canal — especially  its  ahape^  its  sifle^  ita  aitaatiop,  ita 
office,  and  the  peculiarities  of  innervation  associatod  wilii 
them — give  it  a  kind  of  paramount  importanoe;  and  render 
it,  in  the  main,  far  more  sensible  to  various  disturbing 
agencies,  and  far  more  disposed. to  betray  distubaooe  by 
abnormal  phenomena  (such  as  pain,  vomitingy  or  flatnlepee) 
than  any  other  segment  of  the  digestive  tabei  So  tfaaS  even 
were  purely  intestinal  dyspepsia  much  more  fieqnent  and 
important  than  it  seems  to  be,  the  study  of  gastric  dyspepsia 
would  still  be  the  best  means  of  approaching  its  consideration. 
Apart  from  the  frequent  secondary  involvemmit  of  the  stomach 
in  the  intestinal  variety,  the  fifymptomatology  of  dyspepsia  of 
both  kinds  would  be  best  studied  from  its  most  distinct  and 
accessible  side.  In  this  respect,  indeed,  the  fimctional  de- 
rangements of  the  stomach  and  intestine  do  but  parallel  their 


DYSPEPSIA.  221 

and  imperfectly  masticating  their  oats.  Over- work  induces 
dyspepsia  Foals  and  calves  die  from  being  fed  on  copious 
draughts  of  cold  milk,  morning  and  night  Cattle  are  seized 
with  a  morbid  appetite  and  dyspeptic  symptoms  on  poor 
landa 

Symptoms. — In  the  horse  a  staring  coat,  dulness  at  work, 
emaciation,  with  a  tucked-up  appearance  of  the  belly,  are 
amongst  the  most  apparent  signs  of  dyspepsia.  The  frequent 
discharge  of  fetid  flatus,  the  presence  of  undigested  food  in 
the  faeces,  and,  especially,  of  uncrushed  oats,  &c.,  and  the 
occasional  appearance  of  griping  pains,  all  indicate  that  the 
digestive  organs  are  at  fault.  In  cows  we  observe  a  diminished 
appetite,  and  a  desire  to  pick  up  and  swallow  dirt,  sand, 
lime,  &C.  The  faeces  are  hard,  scanty,  and  coated  with 
nmcns.  The  animal  falls  out  of  condition,  and  the  secretion 
of  milk  is  very  poor  and  scanty.  For  the  symptoms  in  suck- 
ing animals,  see  the  description  of  diarrhoea.  It  is  not  im- 
common  to  observe  looseness  of  the  bowels  from  imperfect 
action  of  the  stomach.  In  ruminants  and  in  carnivorous 
animals,  frequent  eructations,  and  even  retching,  are  symptoms 
of  the  dyspeptic  state. 

Treatment, — Regulate  the  diet  according  to  the  animal 
In  severe  cases  give  a  purgative,  and  follow  up  by  injections. 
Allow  the  most  easily  digested  food  in  small  quantities, 
i^her  frequently.  When  the  appetite  has  failed  in  the 
liorse,  I  have  found  that  equal  parts  of  bruised  coriander 
*«€ds  and  common  salt,  given  to  the  extent  of  about  an 
'mnce  at  each  meal,  is  beneficial  The  common  salt  may,  in 
troublesome  cases,  be  superseded  by  carbonate  of  soda,  which 
••^ulates  the  gastric  secretion  in  a  very  remarkable  manner. 
Do  not  try  too  many  medicines,  and  avoid  large  doses,  as  the 
initable  and  disordered  stomach  is  apt  to  suflfer  considetabVj 
fi^om  myoLdidous  drugging.     Moderate  exercise  aad  is^^ 
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air  facilitate  treatment  considerably;  and  grass  feeding 
animals,  in  the  spring  or  summer  time,  are  often  restored 
by  grazing. 

Gastritis,  or  Inflammation  of  the  Stomach. 

In  any  animal  may  this  disease  be  observed,  as  the  result 
of  irritant  poisons  being  swallowed,  but  in  caniivora  it  occa- 
sionally presents  itself  as  a  primary  disease  without  any  such 
active  exciting  cause. 

Many  diseases  have  been  confounded  with  this  one,  especi- 
ally in  our  herbivorous  quadrupeds,  but  in  the  latter  it  is 
extremely  rare,  and  almost  always  connected  with  inflamma- 
tion of  the  bowels.  Mr  Percival  says,  that  though  the  malady 
comes  rarely  under  the  veterinarian's  notice,  it  is  not  an  un- 
common disease,  "  for  every  practitioner  who  has  been  in  the 
habit  of  inspecting  the  stomachs  of  horses  after  death,  well 
knows  that  nothing  is  more  common  than  to  find  the  vascular 
gastric  membrane  reddened."     It  is,  however,  only  by  post- 
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The  foiaoa  which  has  caused  the  inflammation  is  usually 
found  in  the  stomach,  or  adhering  to  its  coats. 

The  history  of  the  case  is  often  necessary  for  practical 
purposes^  but  the  fifymptoms  are  characteristic  in  cases  of 
poisoning.  They  consist  in  nausea,  followed  by  vomiting  in 
4e  smaller  animals,  and  speedily  attended  by  violent  colic  in 
all  The  horse  looks  round  to  left  flank,  crouches,  and  can- 
not stand  quiet  or  erect  Pulse  becomes  quick,  and  though 
strong  at  first,  is  soon  feeble,  irregular,  or  indistinct  at  the 
j»w.  Thirst  is  sometimes  intolerable;  purging  ensues,  with 
vident  straining,  and  the  animal  becomes  very  languid.  The 
legs  and  ears  are  cold;  partial  sweats  may  break  out  over 
the  body;  the  urine  becomes  high  coloured  and  scanty. 
Spiptoms  of  stupor  or  unconsciousness  appear;  the  pupils 
tte  dilated,  and  the  animal  sinks  paralytic,  or  with  convul- 
sive fits,  the  sufilering  from  abdominal  pains  being,  throughout 
tlie  whole  course  of  the  case,  most  intense. 

In  the  Veterinarian's  Vade-Mecum,  I  have  entered  at 
considerable  length  into  the  history  of  all  irritant  poisons, 
v^iether  animal,  vegetable,  or  mineral,  and  with  regard  to 
the  foregoing  description  of  the  symptoms,  I  may  quote  from 
^  Brinton's  admirable  work  on  the  Diseases  of  the  Stomach 
tti  Man,  The  doctor  says :  "  Of  course,  in  the  symptoms,  as  well 
u  the  lesions,  produced  by  these  agents,  there  is  much  that 
i«  too  characteristic  or  specific  of  each  poison  to  be  included 
in  any  such  brief  outlina  The  concentration  of  the  particular 
•gent,  its  solubility,  its  aflfinity  for  water,  its  chemical  action, 
ite  solvent  effect  on  the  tissues,  its  constitutional  action  after 
being  absorbed  into  the  blood,  its  attraction  or  determination 
to  a  particular  part  of  the  canal — can  greatly  modify  the 
^ptoms  just  summed  up.  Hence,  quite  apart  from  the 
wsolts  of  an  analysis,  they  generally  justify  a  conjectui^  «i% 
to  the  poison  hy  which  they  have  been  produced.    T\i^  a\aiX^ 
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of  the  mouth  and  oesophagus,  the  date  of  acoeea  of  the  pain^ 
its  intensity,  the  nature  of  the  sabetances  vomited,  the  amount 
and  character  of  the  puiging,  may  thus  asdat  onr  diagnosis. 
It  is  eqilally  obWous,  that  even  the  more  general  or  conati* 
tutional  symptoms  require  a  carefol  stady;  and  can  only  be 
regarded  as  typical  under  certain  limitationa  ibuB,  the 
prostration  wliich  ends  life  is  often  produced  by  a  concnirence 
of  at  least  three  causes:  (I)  the  constitutional  action  of  the 
])oison ;  (2)  the  de])th  or  extent  of  the  lesion  it  has  piodnoed; 
and  (3)  the  destruction  of  an  organ  essential  to  life — thzee 
I'auses,  of  which  idiopathic  gastritis,  even  if  acute,  would 
rarely  afford  more  than  the  last  and  most  chronic." 

The  causes  of  gastritis  must  be  referred  to  more  particn- 
larly  before  we  can  hope  to  establish  any  rules  for  treatment 

Animal  Irritants. — ^A  mixture  of  naphtha  andfiah  oil  has 
1)een  known  to  produce  acute  gastritis  in  cattle,  with  symp- 
toms of  gi*eat  pain,  foaming  at  the  mouth,  &c.  Cantharides 
given  incautiously  in  large  doses,  and  made  into  a  ball,  have 
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by  abuse  in  the  administration  of  emetics — especially  of  the 
pofcassio-tartrate  of  antimony. 

Snlphoric  add,  nitric  acid,  oxalic  acid,  the  caustic  alkalies, 
ammonia  and  its  carbonates,  nitre,  sulplates  of  soda  and  mag- 
nesia, common  salt,  phosphorus  and  preparations  of  iodine 
ve  amongst  the  non-metaUic  irritants  most  likely  to  occasion 
gastric  inflammation  in  the  domestic  animals. 

Treatment, — ^The  causes  of  gastritis  indicate  that  little 
benefit  can  be  derived  from  the  usual  remedies  employed  in 
inflammatory  disease,  and  blood-letting  is  always  dangeroua 
The  poison  must  be  thrown  out  of  the  system,  or  its  eflects 
neutralized.  Antidotes  must  be  employed  for  each  special 
case.  Even  simple  water  may  be  dangerous,  either  in  increas- 
ing the  potency  of  the  irritant,  as  in  cases  of  sulphuric  acid 
poisoning,  or  hastening  absorption,  as  in  gastritis  from  various 
salts.  Lime,  white  of  egg,  demulcents — such  as  linseed  tea, 
*cl— are  of  great  service  in  many  instances.  Counter-irri- 
tation, purgatives  given  with  caution,  injections,  emetics  in 
camivora,  are  all  means  which  are  useful  and  require  judg- 
ment in  their  use.  Often,  the  relief  of  pain  by  opium, 
wthe  support  afforded  by  a  mild  stimulant,  may  preserve  Ufa 

Gastritis  in  the  dog  has  been  speciaUy  noticed  by  all 
writers  on  the  diseases  of  this  animal,  and  special  mention  is 
naade  of  the  animal's  disposition  to  lie  on  its  belly  against  the 
coH  floor;  of  an  anxious  expression,  great  thirst,  violent 
fever,  cold  extremities,  &c.  I  have  repeatedly  seen  these 
symptoms  relieved  by  warm  baths,  clysters,  and  minute  doses 
of  dflute  prussic  acid;  but  a  far  more  characteristic  disease  is 

Oastbobehcea,  oe  Catabrh  of  the  Stomach  in  thb  Dog. 
Tins  malady  usuaUy  arises  from  a  severe  attack  of  indi- 
P^6m,  and  especially  when  a  dog  is  exposed  to  cold  ^jA^^X.^ 
4<W|^  rumOf  pampered  and  carefully  housed. 

<4 
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Symptoms. — A  hot  nose,  blood-ahot  eyes,  and  loss  of  appe-! 
tite,  are  associated  with  eflforts  to  vomit,  which  are  usually 
ineffectiiaL  Abdominal  pain  is  sometimes  severe,  and  there 
is  obstinate  constipation.  In  the  course  of  twenly-fooi:  hours, 
tlie  retching,  which  continues,  is  attended  with  the  discharge 
of  an  abundant  and  dense  mucus,  often  tinged  with  bile. 
The  pulse  becomes  small,  feeble,  and  very  frequent;  the  bowels 
may  have  responded  to  the  action  of  a  dose  of  physic,  but 
witliout  relieving  the  gastric  irritation,  and  straining  accom- 
panies the  discharge  of  faeces.  Blood  is  discharged  both  by 
the  moutli  and  anus,  and,  unless  soon  relieved,  the  animal 
dies. 

Warm  batlis,  a  mustard  poultice  over  the  abdomen,  and 
the  administration  of  dilute  hydrocyanic  acid,  in  doses  of 
from  two  to  three  drops,  given  in  water  or  a  little  wine, 
relieve  the  animal.  In  that  stage  of  the  disease,  when  con- 
siderable prostration  is  observed,  I  have  seen  great  good 
from  the  occasional  administration  of  wine  and  spirits  of  nitric 
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being  four  times  the  length  of  the  body  in  the  cat,  v^hereas 
it  attains  extraordinary  dimensions  in  herbivorous  quadru- 
peds»  measuring  27  times  the  length  of  the  body  in  the  sheep 
and  goat,  20  times  in  the  ox,  12  in  the  horse,  11  in  the  ass 
«nd  mule,  15  in  the  dromedary,  and  again  only  6  in  the  dog 
IS  a  flesh-feeding  animal 

Not  only  the  attachments,  but  also  the  shape  of  the  intes- 
tine, vary  at  different  parts  of  its  course,  so  that  it  has  been 
deemed  necessary  to  divide  it,  either  arbitrarily  or  at  natural 
demarcations.  Thus  we  speak  of  the  small  and  large  intes- 
tine, the  two  being  separated  naturally  by  a  marked  change 
in  direction,  si^e,  and  conformation. 

Small  Intestine. — This,  the  smallest  although  longest,  is 
also  the  first  portion  of  the  intestinal  tube,  extending  from 
the  pylorus  to  its  sudden  termination  into  the  large  intes- 
tineL  In  it  the  food  is  subjected  to  the  modifying  influence 
of  important  secretions,  whereby  its  nutritive  parts  are  fitted 
for  absorption  by  the  vessels  which  for  this  purpose  are 
arranged  in  this  portion  of  the  intestinal  track. 

The  small  intestine  has  been  divided  into  three  parts :  this 
classification  is,  however,  purely  conventional  Since  it  does 
not  recognise  anatomical  differences  for  its  basis,  it  might 
justly  be  presumed  that  this  distinction  of  human  anatomists 
exhibited  traces  of  imperfection,  even  when  applied  to  the 
frame  of  man.  Such  being  the  case,  it  is  no  matter  of  sur- 
prise that,  in  referring  the  distinction  to  the  intestinal  canal 
tf  animals,  the  incongruities  of  the  system  should  be  still 
nu)re  apparent 

Extending  from  the  pylorus,  the  first  portion  is  termed 
the  duodenum,  from  its  being  considered  as  twelve  fingers' 
breadth  in  length:  it  is,  however,  extended  round  to  the  left 
side  of  the  spine,  posteriorly  to  the  anterior  mesenteric  artery. 
The  middle  or  floating  portion  of  gut  takes  the  name  of 
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jejunum,  and  the  third  or  csecal  portion  is  distinctively 
designated  ileum. 

The  Ileum  is,  on  the  whole,  the  narrowest  portion  of  the 
small  intestine,  but  the  thickest  in  its  coats. 

Having  now  specially  to  describe  the  structure  of  the  small 
intestine,  it  may  be  taken  as  a  whole,  merely  alluding  to 
local  peculiarities. 

This  portion  of  the  alimentary  canal  has  four  coats,  ie., 
peritoneal,  muscular,  cellular,  and  internal  mucons. 

The  first,  or  peritoneal,  has  nothing  of  peculiar,  beyond  ite 
enclosing  a  little  triangular  space  all  along  the  upper  attached 
border  of  the  gut.  The  looseness  of  the  peritoneal  folds 
attaching  the  small  intestine  is  very  marked:  and  Colin 
notes,  that  the  mesentery  is  proportionately  larger  in  young 
than  in  adult  quadrupeds,  so  that  the  gradual  shortening  of 
this  explains  the  spontaneous  reduction  of  exomphalu3  or 
umbilical  hernia  in  colts. 

The  second,  or  muscular,  cojit  is  mostly  developed  at  the 
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and  between  them  are  seen  numerous  foramina,  T^ch  are 
the  openings  of  tubular  glands,  known  as  the  crypts  of 
Lieberkuehn. 

In  addition  to  the  tubular  glands,  by  dissecting,  from 
without,  the  muscular  from  the  mucous  coat,  lining  the  com- 
mencement of  the  duodenum,  we  find  clusters  of  vesicles 
similar  to  the  vesicular  structure  of  the  salivary  and  pan- 
creatic glands.  These  form  distinct  layers  provided  with 
ducts  which  open  on  the  free  sur&ce  of  the  membrane;  and 
Dr  Todd  states  that  Brunner's  glands,  or,  as  he  calls  them, 
the  duodenal,  are  more  developed  in  the  horse  than  in  any 
other  animal  he  has  hitherto  examined  them  in. 


Rg.  91,— PortioiiB  of  dog's  intestine,  showing  the  gUnds  of  Bninner,  enlarged  fiTe 

tbM8.~BSRJfA]U>. 

•  i  BraooQs  lining  of  the  Intestine;  g  g  g,  glands  of  Bninner;  bbb,  glandular  layer  be- 
■stth  the  muscalar  coat ;  m  m,  muscular  coat;  p  p,  peritoneal  coat;  c,  cellular  tissue. 
vUdb  separates  the  glandular  from  the  muscular  layers. 


We  have  next  to  treat  of  the  solitary  glands — glandul* 
solitariae — ^peculiar  and  rather  scanty  bodies,  visible  at  various 
parts  of  the  small  intestina  These  are  vesicular,  and  without 
any  opening  when  in  the  perfect  state,  surrounded  by  villous 
processes  and  Lieberkuehnian  follicles.  Some  of  the  villi 
also  project  from  the  surface  of  the  so-called  glands,  which 
are  most  apparent  when  distended  with  secretion. 

About  the  second  half  of  the  jejunum,  and  along  the 
whole  of  the  ileum,  we  see  longitudinal  patches,  varying  from 
half  an  inch  to  even  three  inches  in  length,  scattered  all  over, 
but  more  especially  situated  near  the  superior  or  attached 
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border  of  the  small  intestine,  which  is  contrary  to  the  faulty 
description  of  some  recent  authors.  These  patches,  distin- 
iruished  as  Peyer's  glands  or  patches,  also  as  Agminated 
irlands — Olandulae  agminatse  sen  aggregatse — consist  of  an 
accumulation  of  small  bodies,  each  resembling  a  glandola 
solitaria  in  miniature,  being  also  destitute  of  a  natural  aper- 
ture. Colin  (loc.  cit.)  states  that  they  are  first  seen  at  a 
distance  of  about  six  feet  and  a  half  firom  the  pylorus,  and 
the  least  number  of  them  he  has  ever  counted  has  been  102, 
whilst  the  utmost  has  been  158. 

The  mucous  membrane  of  the  small  intestine  is  thrown 
into  folds  at  different  parts,  which  are  transverse,  and  scal- 
loped near  the  pylonis,  whilst  in  other  parts  they  are  mostly 
lon<jjitudinal ;  these  are  all  temporary  folds.  There  is 
no  such  arrangement  as  the  valvulae  conniventes  in  •  the 
<mal\  intestines  of  the  horse,  though  recent  writers  have 
descri])ed  them.  About  five  inches  from  the  pylorus,  at 
the    superior   border    of   the  duodenum,   is  a  semicircular 
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ccoLta — i  f.,  peritoneal,  mascixltf,  celliilflr,  and  intenud 
macouij. 

The  peritoneal  tunic  forms  an  entire  coTermg  to  the  large 
intestine,  with  the  exception  of  the  saperior  sur&ce  of  the 
tranaver^e  colon — v*  hich  is  in  contact  with  the  pancreas — 
and  the  terminating  portion  of  the  rectum.  The  bands  by 
whicli  it  unites  the  intestine  to  other  parts  hare  been  already 
d(:iy<:n\)iA  In  additifjQ  to  the  peritoneum  forming  an  entire 
c^ivering,  at  the  attached  ma^id  of  the  flexures  of  the  col<m, 
it  eon.^titute.s  folds  loaded  with  fat,  varying  in  width  indifferent 
part.s,  and  clustered  so  as  to  have  deserved  the  name  of  ap- 
f;^;nrlice.s  epiploica;. 

The  muscular  coat  of  the  large  intestine  is  differeutly  de- 
vf doped  in  various  parts.  Its  fibres  are  of  the  plain  variety, 
and  arranged  in  two  orders.  The  outer  longitudinal  set  is 
.sr;anty  in  some  parts,  but  in  others  forms  the  longitudinal 
l>ands  above  alluded  to.  These  are  shorter  than  the  actual 
lenj^th  of  the  gut  itself,  so  as  effectually  to  pucker  it     The 
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The  mucous  lining  of  the  large  intestine  is  continuous 
Ulteriorly  with  tiiat  of  the  ileum,  posteriorly  with  the  common 
int^gum^it  It  is  thin,  more  or  less  coated  with  mucus, 
scantier  in  glands  than  in  the  small  intestine,  but  the  ori- 
fices of  the  liebeikuehnian  crypts  are  more  apparent,  owing 
to  the  sur&ce  here  being  destitute  of  villL  Saccular  recesses, 
more  or  less  capacious,  exist  in  the  membrane  lining  the  large 
intestine.  The  difference  in  d^ree  of  vascularity  gives  rise 
to  difference  in  the  colour  of  the  mucous  coat  in  various  por- 
tions of  the  gut:  thus,  that  lining  the  caecum  is  generally 
more  deeply  coloured  than  that  of  the  colon,  whilst  the  rectal 
mucous  membrane  is  more  vascular,  and  hence  redder  than 
4e  coKc  or  coecal  one. 

At  the  termination  of  the  ileum  is  the  ileo-colic  or 
ileo-coecal  valve,  which  is  constituted  of  two  folds  of  mucous 
membrane,  almost  parallel  to  each  other,  and  horizontal,  leav- 
ing between  them  an  eUiptical  orifice  when  partially  drawn 
Munder.  The  folds  consist  of  the  circular  fibres  of  the  intes- 
tine, lined  on  the  inner  or  ileac  side  by  the  villous  membrane 
of  the  small,  whilst  on  the  caecal  and  colic  side  they  are 
covered  by  the  mucous  membrane  proper  to  the  large  intes- 
tina  It  is  worthy  of  notice,  that  though  muscular  fibres 
partly  enter  into  the  construction  of  the  valve,  its  efii- 
ciency  is  explicable  on  purely  mechanical  grounds,  as  proved 
ly  the  {act,  that  it  is  competent  in  the  dead  body. 

The  anus  is  the  outlet  of  the  intestine,  which  is  perfectly 
dosed,  except  during  the  evacuation  of  feculent  matters,  and 
i8  made  perceptible  externally  by  the  elevation  of  the  tail, 
l>^  situated  in  a  space  bounded  superiorly  by  the  sacrum 
*nd  coccyx,  laterally  by  the  ischial  tuberosities,  and  inferiorly 
by  the  urethra  in  the  male  and  vulva  in  the  femala 

It  is  lined  within  by  the  mucous  membrane  of  the  rectum, 
which  is  loose  and  of  a  marked  red  colour.     Its  external 
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The  small  mtestine,  B  B  B,  is  attached  to  the  free  maigin 
flf  a  peritoneal  fold,  and  within  the  latter — the  large  intestine 
or  colon  coils  being  only  free  at  its  blind  head  or  ccecum,  E, 
and  at  the  end,  H,  or  reetnin. 


Fig.  98. 

In  ihe  dog  there  is  but  slight  diflTerence  in  the  size  of  the 
large  and  small  intestine,  and  they  are  distinguished  where 
tkey  merge  into  each  other  by  a  very  small  coecum. 

The  foregoing  technical  descriptions  of  the  intestinal  canal 
bave  appeared  to  me  necessary,  in  order  that  many  of  the 
observations  may  be  understood  in  treating  of  the  functions 
and  diseases  of  this  region. 

The  mucous  membrane  with  itd  numerous  glands,  yields 
an  abundant  secretion,  which  has  been  studied  in  the  horse, 
with  great  curoy  by  H  Oolin. 
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Omentum, 

Tht^  layeiu  of  membrane  which  attach  the  stomach  intes* 
tine,  livciv  and  spleen  together,  constitute,  what  is  called  by 
^matonjists,  the  cimentmn.  This  is  a  very  aboodant  expansion 
uf  serous  membrane,  loaded  with  fat,  in  cattle  and  sheep  fed 
for  the  butcher,  and  known  to  the  latter  by  the  name  of 
i-auK     It  is  the  portion  covering  the  intestinej  and  which  La 
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very  delicate^  with  a  reticulated  aspect,  in  part  due  to  streaks 

of  bt  that  the  latter  name  is  applied  to.     In  the  annexed 

Fig.  94,  two  distinct  folds  are  seen.    The  lesser,  a,  or  gastro- 

hepatic  omentum  attaching  the  stomach  to  the  liver,  and  the 

larger,  b,  c,  or  gastro-colic  omentum,  divided  into  the  part 

attaching  the  stomach  to  the  spleen  or  gastro-splenic  omen- 

torn;  6,  and  the  part  proceeding  from  the  stomach  to  the 

colon;  c,  or  gastro-colic  omentum.    The  large  and  small 

omentum  form  with  the  stomach,  duodenum,  liver,  and  colon, 

a  pouch  or  omental  sac,  which  can  only  be  penetrated  close 

to  the  liver  behind  the  small  intestine,  where  there  is  an 

aperture  called  the  foramen  of  Winslow. 

The  omentum,  forming  a  sac  into  which  the  contents  of 
the  stomach  drop  when  the  latter  organ  is  ruptured,  has 
been  rather  strangely  believed  to  be  destined  to  retain  the 
food,  and  prevent  its  entering  the  general  peritoneal  cavity 
in  cases  of  ruptured  stomacL  This  is  evidently  absurd,  and 
Professor  Dick  has  suggested,  with  more  show  of  reason, 
that  the  abundant  omentum  of  our  domestic  quadrupeds  is 
"entirely  for  the  purpose  of  facilitating  the  motion  of  the 
festive  organs,  and  that  the  difference  which  is  found  in 
i^ard  to  its  size  is  owing  to  the  peculiarities  of  the  digestive 
apparatus  in  the  different  species  of  animals,  where  such 
▼iriety  of  it  is  found."  It  no  doubt  extends  the  serous  sur- 
fiM»,  and  increases  the  amount  of  secretion. 

To  the  practical  man  a  knowledge  of  the  disposition  of  the 
omentam,  the  construction  of  the  omental  sac,  and  the  posi- 
%  of  the  foramen  of  Winslow,  are  of  importance  in  connec- 
^oa  with  the  history  of  hemiae,  &c.,  which  are  observed  in 
^^  domestic  animals. 
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The  LrvEE, 
The  liver^  the  largest  gland  in  the  body,  is  shown  at  Fig. 
iH,  and  its  form  in  the  ox  ia  seen  below  (Fig,  95.) 
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satisfiictorily  inyestigated,  and  its  physiology  is  still  almost 
ignored  The  bile  is  obtained  in  a  state  of  purity  from  th^ 
gall-bladder  of  an  animal  recently  killed,  or  by  means  of  a 
biliary  fistula  from  the  living  animals.  The  dog  is  usually 
selected  for  this  operation,  for  the  reasons  we  mentioned 
when  speaking  of  gastric  fistulse,  viz.,  the  small  risk  of  peri- 
toneal inflammation.  An  incision  three  or  four  inches  long, 
is  made  in  the  linea  alba,  commencing  at  the  xyphoid  car- 
tilage, and  the  peritoneum  having  been  carefully  divided, 
the  Uver  is  raised,  when  the  gall-bladder  comes  into  view. 
Tins,  seized  with  a  pair  of  forceps,  and  drawn  to  the  surface, 
the  cystic  and  hepatic  ducts  are  seen  joining  to  form  the 
common  bile  duct  (ductus  communis  choledocus)  which  is 
easily  seen  entering  the  duodenuuL  Two  ligatures  are  then 
passed  around  this  duct,  one  being  placed  as  near  the  gut  as 
possible,  the  other  near  the  origin  of  the  duct.  The  portion 
between  the  two  ligatures  is  cut  out 

The  gall-bladder  is  now  fixed  to  the  anterior  part  of  the 
woond  by  means  of  metallic  sutures,  and  then  opened  suffi- 
dmiij  to  admit  the  little  finger.  The  rest  of  the  wound  is 
closed  by  metallic  sutures — the  quilled  suture  is  perhaps  the 
best  Care  must  be  taken  to  bring  the  wound  in  the  muscles 
together  before  sewing  up  that  of  the  skin.  After  the  opera- 
tion a  wide  roller  is  passed  around  the  belly  of  the  dog,  a 
hole  being  made  in  it  to  allow  the  escape  of  the  bile.  If 
niatters  proceed  satisfactorily,  the  wound  in  the  abdominal 
wall  heals,  except  where  the  opening  in  the  gall-bladder  be- 
comes adherent  Through  this  all  the  bile  secreted  by  the 
liver  leaves  the  body,  and  may  be  collected  by  a  suitable  ap- 
ptratua  The  bile  is  a  slightly  viscid  liquid,  generally  of  a 
greenish  colour,  possessing  an  intensely  bitter  taste,  and  a 
tomewfaat  fragrant  odour.  Its  specific  gravity  is,  according 
to  Lehman,  about  1*02.    Its  reaction  is  either  neutral  or  very 
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feebly  alkaline.  When  it  is  filtered  so  aa  to  separate  mucus,  it 
does  not  decompose,  and  can  be  kept  for  a  long  period  of  time. 

Tlie  chemistry  of  bile  was  long  involved  in  tlie  ^r^test 
obscurity,  as  it  is  a  fluid  which,  under  the  infltience  of  re- 
a^rents,  m  very  easily  decomposed,  and  many  substances  which 
are  the  prodnets  of  such  decompnsition  were  considered  as 
essential  constituents  of  it  We  mainly  owe  ouj  knowledge 
of  the  composition  of  bile  to  the  researches  of  Strecker. 

Tlie  bile  contains  about  16  per  cent  of  solid  constituents; 
these  consist  of  resinous  acids  combined  with  soda,  of  colour- 
ing matter^  of  cholesterine,  neutral  fats,  besides  certain  miuend 
niatters. 

Bile  Acids. — If  we  examine  the  bile  of  the  ox  we  shall 
find  that  It  contiuns  two  very  remarkable  acids,  the  one  cr}^s- 
taliizfi!>le,  the  other  nou-crystallizable ;  to  the  first  the  name 
glykoeholie  acid  is  given,  to  the  second  that  of  taurocholic 
acid ;  these  acitls  are  found  in  the  bde  of  most  animals, 
though  not  of  all.     They  are  obtained  by  evaporating  bile 
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etted  hydrogen  through  it    These  two  acids  are  found  in 
the  bile  combined  with  soda. 

Glykocholate  of  soda  has  the  formula  Na  0,  C52  H42  NOu. 
If  glykocholic  acid  be  boiled  with  a  dilute  solution  of 
potash,  it  is  decomposed  into  cholic  acid  and  glycine,  hence 
itsnama 

Taurocholic  acid  contains  sulphur,  and  has  the  composition 
^a  H45  NS2  O14;  its  soda  salt  is  not  crystaUizable. 

The  biliary  acids  of  the  dog  dijBfer  &om  those  of  the  ox,  in 
that  neither  of  them  is  precipitated  by  acetate  of  lead,  whereas 
both  are  pi-ecipitated  by  sub-acetate  of  lead 

The  pig's  bile  contains  no  crystaUizable  substance,  the 
ether  precipitate  being  entirely  resinous  in  appearanca 

The  colouring  matter  of  the  bile,  called  biliverdine,  has 
been  little  studied,  and  we  do  not  even  know  approximatively 
its  proportion  in  the  bile.  The  bile  of  most  of  the  camivora 
has  a  yellow  colour;  that  of  the  herbivora  a  green.  There 
appear  to  be  two  varieties  of  colouring  matter,  viz.,  a  brown 
and  a  green ;  the  former  seems  to  be  converted  into  the  latter, 
if  the  bile  remains  in  the  gall-bladder. 

Cholesterine  is  a  constant  constituent  of  the  bile,  and  it 
appears  to  be  kept  in  solution  by  the  taurocholates. 

The  mineral  ingredients  of  bile  are  chloride  of  sodium, 
lihosphate  of  soda,  carbonate  of  soda,  phosphate  of  lime,  and 
magnesia. 

Tests  far  Bile  are  two  in  number.  The  one  consists  in 
4e  action  of  nitric  acid,  which  causes  it  to  assume  a  variety 
rf  colours,  viz.,  green,  violet,  red,  and  yellow;  it  is  unsatis- 
ftctory,  however,  as  it  only  proves  the  existence  of  bile 
colouring  matter,  which  it  causes  to  assume  these  varieties 
rf  colour.  The  other  test,  generally  known  by  the  name  of 
Pettenkofer^s  test,  is  much  more  satisfactory,  as  il  demoTi- 

>tiite8  the  exustence  of  one  or  both  bile-acids.    It  consvala  \xi 
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the  addition  of  a  drop  or  two  of  a  solution  of  cane  sugar  to- 
the  liquid  suspected  to  contain  bile.     Sulphuric  acid  is  then 
added  to  the  extent  of  about  one-third  of  the  portion  of  the 
liquid  which  is  being  tested.     A  violet  and  red  tint  is  then 
gradually  produced  if  bile  be  present 

The  function  of  the  bile  in  digestion  is,  as  we  have  already 
said,  still  involved  in  the  greatest  obscurity.  Some  have 
considered  that  it  is  simply  excrementitious,  and  have  sup- 
ported their  opinion  by  the  fact  of  animals  with  biliary  fistulte 
living  for  an  almost  indefinite  period,  although  no  bile  reaches 
the  intestine,  provided  the  quantity  of  food  supplied  be  suf- 
ficient. 

The  quantity  of  bile  bears  a  certain  proportion  to  the 
weight  of  the  body  in  all  animals,  and  is  very  much  aflfected 
by  the  quantity  of  food  taken. 

Colin  has  drawn  the  following  conclusions  from  his  experi- 
ments in  the  horse.  IsUy,  That  the  biliary  secretion  is  con- 
tinuous, whether  the  animals  are  operated  upon  during  the 
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bile  solida  If  we  consider  the  quantity  of  bile  secreted  by 
the  liver,  we  must  come  to  the  conclusion  that,  although  per- 
haps not  an  essential,  it  still  must  play  an  important  part  in 
the  fimeticMi  <^  digestion. 

Wh^i  bile  is  added  to  the  matters  dissolved  by  gastric 
juice,  it  stops  the  process  of  digestion,  and  exerting  an  anti- 
septic action,  they  may  be  kept  for  a  long  time  without  under- 
going a  further  change;  it,  moreover,  precipitates  the  albumi- 
noid substances  which  have  been  dissolved.  It  appears  likely 
that  the  bile,  whose  action  is  intermediate  between  gastric  and 
intestinal  digestion,  arrests  the  former  entirely,  while  it  pre- 
cipitates the  alimentary  matters  on  the  coats  of  the  intestine, 
there  to  be  subjected  to  the  action  of  other  secretions.  It 
probably  facilitates  the  absorption  of  fat,  as  the  faeces  of  dogs 
with  biliary  fistulae  generally  contain  fat,  and  it  seems  un- 
doubtedly to  exert  an  antiseptic  action,  and  prevents  decom- 
position of  the  intestinal  contents,  for  in  these  dogs  the 
excrements  have  a  most  repulsive  odour. 

The  experiments  of  Bidder  and  Schmidt  have  shown  that 
the  bile  is  secreted  in  greatest  abundance  by  the  liver  from 
twelve  to  fifteen  hours  after  the  introduction  of  food  into  the 
stomach;  and  the  experiments  of  Dalton,*  and  others,  show 
that  it  is  discharged  into  the  intestine  in  by  far  the  largest 
quantity  inmiediately  after  feeding,  and  within  the  first  hour. 
Bernard  supposes  that  the  acidity  of  the  chyme  stimulates 
this  discharge,  for  he  found  that  on  touching  the  opening  of 
the  ductus  choledocus  in  the  intestines,  with  a  glass  rod  dipped 
in  acetic  acid,  bile  was  immediately  squirted  into  it.  In  its 
coarse  through  the  intestines  the  bile  is  in  great  part  absorbed, 
how  and  by  what  means  is  not,  however,  known,  for  it  can- 
not be  detected  in  the  blood  of  the  portal  vein,  or  in  the 
chyle. 

♦  See  Daltow's  Treatise  on  Human  Physiology,  p.  156. 
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The  PANCOEtEAS. 

This  organ  so  much  resembles  the  saliyary  glands  in 
structure,  that  it  has  been  termed  the  abdominal  salivaiy 
gland.  It  is  very  irregular  in  form  in  different  animals,  and 
indeed  there  are  several  glandular  masses,  with  separate 
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ducts,  in  some  animals  grouped  under  the  name  pancreas. 
In  the  dog  we  observe  the  same  simplicity  in  form  as  in  the 
horse.     (See  Kg.  96.) 

It  is  through  this  gland  that  the  large  vein,  carrying  the 
blood  firom  the  intestines  to  the  liver — ^vena  porta — ^passes. 
The  aperture  in  the  gland  for  this  large  vein  is  called  the 
ring  of  the  pancreas.  The  pancreas  has  two  ducts,  the  large 
one  c  (f,  %.  96,  and  the  smaller  one  e.  This  arrangement 
is  seen  in  the  cat  as  well  as  in  the  horse  and  dog.  (See  Fig. 
9!.) 


^  97.— Pancnat  and  duodenum  of  the  cat.  a,  Pylorus;  b,  glands  of  Bmnner;  e,  de- 
*<<ttU]ig  branch  of  the  Inferior  pancreatic  duct ;  /.  inferior  pancreatic  duct ;  g,  opening 
'*totke  intestine  of  the  Inferior  pancreatic  duct  wjfff'i  pancreas ;  pyloric  portion  of 
^Moouwh;  V,  bOiazy  ^ct. 

The  pancreatic  ducts  enter  the  duodenum,  into  'wYAdi  \\i^ 
secretioD  ib  discharged  close  to,  or  in  company  ml^i,  >i)cL^ 
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biliaiy  duet  In  soHie  animals,  such  as  the  rabbit,  the  dis- 
tance between  the  two  ducts  is  ccmsiderable,  and  in  all  such 
cases  the  pancreatic  dnct  is  the  one  most  distant  from  the 
pylomsL 

In  the  ox  there  is  a  special  arrangement  for  the  combina- 
tkm  of  the  biliary  and  pancreatic  ducta  Bernard  has  shown, 
hf  drawings  which  I  here  reproduce  (see  Fig.  98),  how  small 
pntioiia  of  pancreas  are  attached  or  intimately  blended  with 
tiki  Inliaiy  duct,  and  discharge  a  fluid  to  mix  with  the  bile 
Mtne  the  latter  enters  the  intestine. 

Ae  sabjoined  Fig.  99  also  indicates  the  biliary  canal  of  a 
eow;  the  intestine  and  duct  being  laid  open : — 


^  M.— C  B,  biliary  duct  opened  to  show  the  small  orifices  p  p,  which  constitute  the 
'^tttone  of  the  leeondarj  pancreatic  ducts;  I,  duodenum;  C,  rennet. 


The  Pancreatic  Juice 

l8  a  colourless,  transparent,  and  slightly  viscid  liquid,  of 
^''^e  reaction,  and  coagulable  by  heat;  in  appeai^n^^,  ^ 
^  pkysiolQgicaJ  character,  it  resembles  saliva.    "Beioi^  ^\a- 
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cussing  those  proi)erties,  we   shall,  however,  describe  the 
operation  for  establishing  a  pancreatic  fistula. 

An  incision  having  been  made  in  the  right  hypochondrium 
{i.e.y  right  side)  of  a  dog,  below  the  ribs  on  one  side,  and 
parallel  with  the  median  line,  the  duodenum  is  seized  and 
drawn  out  of  the  wound,  together  with  the  pancreas  which  is 
attached  to  it.  The  larger  of  the  two  jMincreatic  ducts  which 
opens  into  the  duodenum  about  half  an  inch  below  the  com- 
mon bile  duct,  is  rapidly  isolated  from  surrounding  struc- 
tures ;  and,  having  been  opened,  a  small  silver  tube  is  intro- 
duced into  it  and  fastened  by  a  ligature,  which  is  passed 
around  it.  The  duodenum  and  pancreas  are  then  returned 
to  the  abdomen,  and  the  wound  is  sewed  up,  care  being  taken 
to  leave  the  silver  tube  hanging  out. 
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To  the  extremity  of  this  is  fastened  a  little  gutta-percha 
bag  with  a  stop-cock,  so  as  to  draw  off  the  pancreatic  juice 
when  a  sufficient  quantity  has  collected.*  It  is  quite  im- 
possible, however,  to  establish  a  permanent  pancreatic  fistula 
like  a  permanent  gastric  or  hepatic  fistula,  for  the  tube  falls 
oat  in  the  course  of  two  or  three  days,  and  the  wound  healing 
up,  the  animal  generally  recovers.  The  pancreatic  juice 
collected  on  the  second  and  third  day  is  generally  abnormally 
Hqnid,  and  has  a  disagreeable  odour. 

Pancreatic  juice  contains  water,  salts,  and  a  peculiar  animal 
principle,  to  which  the  name  of  pancreatinine  has  been  given. 
According  to  Bernard,  it  contains  from  8  to  10  parts  of 
solids,  and  from  90  to  92  parts  of  water  in  100  parts. 

The  animal  principle  which  it  contains  resembles  albumen 
in  being  coagulated  by  heat;  it  is  coagulated  by  nitric  acid, 
uid  the  coagulum  is  soluble  in  an  excess  of  the  acid;  it  is 
entirely  precipitated  by  sulphate  of  magnesia.  It  is  precipi- 
tated from  pancreatic  juice  by  alcohol,  and  the  precipitate 
insoluble  in  water.  The  solution  thus  obtained  possesses  the 
properties  of  pancreatic  juice.  After  having  been  exposed 
to  die  air  for  a  short  time,  pancreatic  juice  is  coloured  red 
by  chlorine,  and  the  same  takes  place  in  pancreatic  juice 
obtained  by  means  of  a  fistula  two  or  three  days  after  the 
operation.  This  colour  has  been  shown  by  Bernard  to  depend 
on  the  action  of  chlorine  or  pancreatinina 

The  mineral  constituents  of  pancreatic  juice  are  chloride 
of  sodium,  alkaline  and  earthy  phosphates,  alkaline  sulphates, 
^  carbonate  of  lima  When  the  pancreatic  juice  begins 
to  decompose,  beautiful  crystals  of  sulphate  of  lime  are 


The  functions  of  the  pancreatic  secretion  have  of  late  years 
^  satisfactorily  studied  by  Bernard,  and  other  able  experi- 
*  See  Bernard,  Legons  de  Pkyiiologie,  p.  190. 
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inenters.  Tlieir  r&seiutjhea  bEve  shown  th&fe  the  pancreatic 
Juice  converts  the  starchy  constituBnts  of  the  food  into  sugar, 
and  that  it  eniukionizea  fatty  matters,  ie.,  it  reduces  them  to 
a  minute  state  of  subdivision,  holding  them  in  suspeuBion. 
The  first  of  these  properties  it  possesses  in  a  much  higher 
degree  than  the  sidiva,  and  the  aect»nd  seems  almost  peculiar 
to  it  Whether  it  tiecom poses  the  fcits  which  it  eniulsionizes, 
has  not  yet  been-satiafactorily  made  oot. 

This  property  of  emulsioniziiig  fat  has  been  doubted  by 
Berard  and  t'ulin,  who  extirpated  the  pancreas  from  four 
youiirr  dntrs,  two  pigs,  a  goose,  and  a  duck;  they  all 
grew  and  lived  to  be  adults,  and  the  cunclusion  arrived  at  by 
thc8e  dii5tingiii.^hed  physiologists  is,  that  the  pancreatic  juice 
U  not  essential  to  the  absorption  of  fatty  matters. 

Ptippenheiin  and  Purkinje,  many  years  ago,  anived  at  tlie 
conclusion  that  the  pancreas  as  well  as  the  stomach  seci^tes 
d  ?4ii}jstance  t^apiible  of  transforming  protein  matters  Lnto  pep- 
tfnie.     Oorvisart's  experiments  conhmi  this,  and  this  author 
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tain  specific  action  of  the  paiK^eatic  juice  on  albuminoid  sub- 
staneea. 

Intestinal  Secretions. 

The  glandular  apparatus  in  the  mucous  membrane  of  the 
intestine  3^elds  an  abundant  secretion,  which  may  readily  be 
c(dlected  in  a  fold  of  intestine  by  placing  a  couple  of  pairs  of 
clams  at  some  distance  from  each  other  in  the  tube.  As 
much  as  from  3  to  4  oimces  of  fluid  may  be  obtained  in  half 
an  hour  in  a  couple  of  yards  of  small  intestine.  If  intestinal 
digestion  is  stopped  the  quantity  of  secretion  is  small,  but 
ihe  amount  is  large  if  a  solution  of  aloes  or  of  sulphate  of 
soda  is  introduced  into  the  fold  Intestinal  juice  thus  ob- 
tained is  of  a  clear  yellowish  colour.  Taste  slightly  salt  and 
alkaline  reaction.     M.  Lassaigne  found  that  it  contained — 

Albumen 0*45 

Chloride  of  sodium  ^ 

„        of  potassium       j 

Phosphate  and  \ 

Carbonate  of  soda  j 

Water 981 

Its  density  is  lOlO  at  the  temperature  of  15°  centigrada 

If  the  intestinal  secretions  are  mixed  with  some  oil,  a  soapy 
mixture  is  produced,  and  this  is  seen  whether  the  oil  be 
iKmred  in  the  intestine  during  an  experiment,  or  added  to' 
a  quantity  of  the  fluid  outside  the  body.  In  canivorous  ani- 
mak  this  product  of  the  mucous  membrane  is  very  scanty. 

It  is  evident,  then,  that  the  acid  material  which  passes 
from  the  stomach  into  the  intestine  is  at  once  neutralized  by 
the  alkaline  secretions  it  meets  in  the  duodenum. 

The  ^ands  of  Bninner  yield  a  considerable  quantity  of 
Soid  which,  mixed  with  the  bile  and  pancreatic  juice,  tend 
to  render  the  alimentary  matters  alkaline,  to  dissolve  all 
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?iolul>le  substances,  atid  thiiB  facilitate  absorptioit  The 
alkali iiity  of  the.  contents  of  the  intcBtines  increases  near  the 
cnicuTii,  and  certain  principles  in  the  food  are  digested,  espe- 
cially the  fitaichy  principles.  It  would  appear,  that  when  the 
gastric  digestion  is  very  active,  the  intestinal  contents  ai^e 
h^s  decidedly  alkalinei  but  the  alkalinity  is  veiy  marked 
when  the  acid  secretion  within  the  stomach  has  been  scanty, 
and  digestion  i^  chiefly  carried  on  in  the  intestinal  tube. 

The  fluidity  of  the  contents  of  the  small  intestine  is  in  part 
due  to  the  abundant  secretions  which  are  mixed  with  the 
food,  after  it  has  passed  through  the  stomach,  but  also  to  the 
rapid  onward  passage  of  indigestible  matters  which  ac^mnn- 
late  in  the  larc^c  intestine.  The  process  of  solution  and  dilu- 
tion to  which  the  alimentary  matters  are  subjected  in  the 
small  intestine,  are  very  favourable  to  the  absorption  which 
wc  .shall  hereafter  fully  consider.  The  first  portion  of  the  huge 
intestine  or  blind  head  of  the  colon — ^ccecum  caput  eoH — ^is 
distemled  with  vei^  fluid  contents,  and  in  the  horse  this 
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food  Uiat  can  only  be  removed  from  the  system  through 
this  channel  The  composition  of  the  solid  excrements  of 
different  kinds  of  animals  varies  to  a  still  greater  extent 
than  that  of  the  urine;  moreover,  the  mechanical  form  of 
these  substances  materially  influences  their  agricultural  value, 
18  it  is  on  this  circumstance  that  the  facility  with  which 
they  undergo  decay  chiefly  depends,  and  consequently  that 
regulates  their  fitness  for  particular  purposes.  The  average 
composition  of  the  solid  excrements  of  our  domestic  animals 
may  be  thus  stated : — 

APPROXIMATE  COMPOSITION  OF  THE  SOLID  EXECRE- 
MENTS  OF  THE 

Hone.  Cow.  Sheep.  Pig. 

Waier 760    ...    840    ...    580    ...  800 

OigUiiG  matter,  woody  por-  ) 

tions  of  food  and  other  >     210     ...     136     ...     360     ...  170 

insolnble  matter ) 

Gontaining    nitrogen,    ca-  ) 
pable  of  yielding  of  am-  >   (610)  ...    (36)    ...  (9*02)  ...  (-73) 

monia ) 

Hmend  subetances,   consist-  ) 

ing  of  insoluble  salts  of  >      30    ...      25    ...       60   ...     30 

food ) 

Containing  phosphoric  acid...  (3-48)    ...  (2*25)  ...     (6'2)   ...  (4*5) 


1000  1000  1000        1000 

The  difference  in  the  consistence  of  the  solid  excrement 
dioold  not  be  overlooked.  In  the  horse  it  should  always  be 
Snn  and  in  round  balls  or  masses,  moulded  according  to  the 
du^  of  the  folds  of  the  intestina  In  the  cow  it  is  softer, 
ttd  cannot  be  rolled  into  the  masses  just  mentioned,  from 
4e  disposition  of  the  intestina  Without  entering  into  fiir- 
^  particulars,  I  wish  to  point  to  the  importance  of  not  feed* 
iog  a  horse  in  such  a  way  that  its  dung  is  soft  and  like  that 
of  a  cow;  but  by  regularity  in  feeding  on  corn  and  hay,  with 


s^ 


nrrEsTXNAL  coif  ceetionsl 


proper  exercise  and  sufficient  water,  constipation  need  not  be 
feared,  and  impactions  are  very  rarely  witnessed. 

Intestinal  Concretions. — Nt»t  only  do  we  find  indigestible 
materials?  accumulate  in  the  intestine,  but  if  any  foreign  ob- 
ject, such  as  a  small  pebble,  a  nail,  &c.,  penetrates  the  large 
inte.^tine,  it  acts  as  a  nucleus  around  which  materials  of 
ilifferent  kinds  agirlomeratej  and  concretions  of  large  size 
are  formed.  Sometimes  the  food  may  clog,  and  adhere  to 
the  mucous  membraue,  constituting  a  stercoral  concretion, 
I  have  seen  a  solid  deposit  of  excrement  perforated  through 
its  centre,  so  as  to  admit  of  the  passage  of  fieces,  but  whicJi 
clogged  and  incapacitated  a  considerable  portion  of  tbe  intee* 
tinal  tube. 

Occasionally  a  calculus  forms  in  the  stomach  of  the  hoi^e 
from  tlie  accumulation  of  calcareous  salts — phosphates  of 
ammonia  and  inagnesia — -around  a  piece  of  met-aJ  or  other 
substance.  The  deposit  is  at  first  crystalline,  and  after- 
wards amorphous — the    external    surface,  howeirerj  beings 
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fied  layers  of  earthy  and  animal  matter  exist     Girardin 


fomid  in  one — 

Ammonio-phosphate  of  magnesia 

48-00 

Phosphate  of  lime 

19-00 

Water          .... 

14-00 

Animal  matter 

•80 

Soluble  salts,  &c. . 

6-60 

Extractive  matters 

4-00 

Fatty  matter 

7-00 

Loss            .... 

•60 

100-00 

In  millers'  horses  the  second  form  has  been  firequently 
found,  and  is  composed  almost  entirely  of  the  beard  of  the 
«»t  or  barley  firmly  matted  together,  and  disposed  in  concen- 
tfc  layers,  with  the  admixture  of  mucous  and  some  excre- 
^titial  materials.  These  are  the  dust  balls  or  oat-hair 
^concretions  which  sometimes  attain  great  size. 

The  mixed  calculi  contain  dung,  phosphatic  salts,  mucous, 
oit  hairs,  and  any  indigestible  or  agglutinating  material, 
which  may  surround  any  sdid  object  which  may  accidentally 
float  in  the  intestine. 

An  interesting  case  of  calculus  in  the  horse's  intestine  is 
i^rted  by  Mr  Maclaren  Kitching,  in  the  first  volume  of  the 
iiinburgh  Veterinary  Review,  The  calculus  is  in  the  New 
Veterinary  College  Museum.  It  is  irregularly  spherical  and 
^ulated;  two  pounds  nine  ounces  in  weight,  and  five  inclies 
•Dd  a  half  in  diameter.  Its  external  characters  are  those  of 
^  ordinary  oat-hair  calculus,  with  a  phosphatic  one  imbed- 
ded deeply  in  it     (See  Fig.  101.) 

The  small  calculus  a,  at  the  lower  part,  is  of  the  mixed  * 
kind,  and  appears  to  have  formed  round  a  stone.     This  is  a 
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remarkable  instance  of  the  coalescence  of  phosphatic  and 

oat-hair  concretions. 


The  non-scientific  usually  imagine  that  intestinal  concre- 


CHAPTER   V. 

DISEASES  OF  THE  INTESTINE,  UVEB,  AND  PANCREAS. 

Iiileitbalpuasites  in  the  bone,  ox,  sheep,  pig,  and  dog.->0on8tipfttion  in 
'oaU—CoHc. — CMises,  viz.,  physical  and  vital — Symptoms.— Complieated 
vxietieB. — Posi-mortem  appearances. — Treatment. — ^The  oonunon  prac- 
tieei  condemned. — ^Bfr  Joseph  Gamgee  Senior's  plan — Its  certainty  and 
*^. — Results. — Ruptured  stomadL — Ruptured  colon. — Ruptured  rec- 
tOQ.— Yolyulus  or  ileus. — Intussusception  of  the  small  and  of  the  large 
iitteatine. — Mr  Percivall  on  intussusception.— Pathobgical  anatomy  of  the 
leiioQ.— Ohetructions  by  tumours. — Ligatures  of  the  intestine  by  pedun- 
colated  growths. — Enteritis. — Exudative  enteritis. — Peritonitis.— Dysen- 
tcfy.—Eimotio  dysentery. — Dam  or  wood  evil. — DiarrhoBA. — ^White 
leoiir  in  lambs  and  calves. — ^DiUtation  of  rectum. — Imperforate  anus. — 
'Wtola  in  ano. — Prolapsus  ani. — Proctorrhcea. — Haemorrhoids. — Hernia. 
^Umbilical — Inguinal- Scrotal — ^Ventral — Mesenteric.  — Guttie  in  cattle- 
^Phrenio  and  omental  hemise. — ^Diseases  of  the  liver. — Jaundice. — Hsb- 
piMiOBa. — Hepatitis.— Biliary  calculi — ^Parasitic  diseases. — Pancreas. 
^FimelMmal  and  structural  disorders. — Pancreatic  calculL 

Intestinal  PARASiTEa 

Tbmse  is  a  marked  difference  in  our  domestic  animals  as  to 
the  kinds  of  worm  which  give  rise  to  unpleasant  symptoms, 
tnd  call  for  medical  interference.  In  the  horse,  we  rarely 
ohserve  any  form  of  tapeworm  to  be  troublesome,  and  the 
parasites  usually  noticed  are  the  bots  when  discharged  in 
qjring,  the  large  round  worm  so  often  and  very  improperly 
odled  lumbricus,  and  which  is  the  ascaris  megalocephala,  and 
the  so-called  needleworm,  which  is  the  strongylus  armatua 
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The  fonns  of  taenia  observed  in  the  horse  are — ^taenia  plicata, 
T.  pei-foliata,  and  T.  mamillana. 

Sipnptoms. — When  parasites  accumulate  in  large  numbers 
in  the  horse,  the  digestive  organs  become  disturbed,  assimi- 
lation is  imperfect;  however  rich  and  abundant  the  food,  the 
animal  does  not  thrive,  and  is  hide-bound.  This  condition 
predisposes  to  vaiious  disorders,  and  is  attended  with  occa- 
sional attai'ks  of  colic. 

Treatment. — A  biisk  purge  may  sometimes  suffice  to  clear 
tlie  parasites  out  of  the  intestine,  and  restore  the  animal  to 
liealtli.     In  many  instances  further  treatment  is  called  for, 
and  either  of  tlie  following  prescriptions  may  be  used — 
IJt  Iron  filings        .         .         .         .         6  oz. 

Common  mass,  sufficient  to  make  12  baUs,  one  of  wnicL 
must  be  given  every  morning,  and  on  the  twelfth  day  a  good 
(lose   of  aloes,  which   will   cause   a  copious   discharge    of 
wonns.     Or — 

Ijc  Sulphur 12  02. 

Anseuic        *         .         .         ,         .  1  dracht] 
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dered  sulphate  of  iron,  given  in  treacle  as  an  electuary.  The 
woims  are  rapidly  discharged,  and  the  young  animal  acquires 
strength  and  condition.  Cows  are  not  often  troubled  with 
tapeworm,  though  two  kinds — ^taenia  expansa,  and  taenia 
denticulata  are  occasionally  met  with  in  their  intestines.  The 
only  symptoms  of  their  presence  during  life  are  the  discharge 
of  rings  of  the  worms,  attended  by  a  little  intestinal  irrita- 
tion. The  best  remedy  is  turpentine  in  mucilage,  or  thick 
linseed  tea." 

In  the  sheep,  various  species  of  strongylus,  such  as  Str. 
cemuus  and  contortus,  inhabit  the  intestine,  but  only  one 
tapeworm  is  known — (tcenia  expansa)  Though  little  is 
known  of  tapeworm  in  the  sheep  in  this  country,  neverthe- 
less in  some  parts  of  the  world  this  parasite  is  very  trouble- 
some, and  destroys  many  lambs.  If  I  am  correctly  informed, 
this  is  the  case  in  Australia,  where,  after  torrents  of  rain, 
portions  of  tapeworms  are  readily  seen  in  large  numbers  on 
the  washed  soil  Thus  existing  as  an  enzootic  affection,  it  is 
of  great  importance,  as  sheep  affected  with  tapeworm  pine 
^d  become  emaciated,  as  well  as  predisposed  to  a  nimiber  of 
<>4er  diseases  which  prove  destructive.  No  properly  de- 
%d  means  of  cure  has  been  suggested.  Overstocked  land 
appears  to  suffer  most,  and  it  may  be  necessary  to  reduce 
the  number  of  sheep  kept  All  the  advice  that  can  be  given 
!«  based  on  the  well-known  fiict,  that  in  proportion  as  you 
invigorate  the  systems  of  animals,  they  are  less  subject  to 
Pwasitic  disorders,  so  that  sanitary  precautions  of  a  general 
^tnre  are  to  be  adopted.  In  individual  cases,  the  best 
^edy  is  turpentine,  given  in  drachm  doses,  in  thick  linseed 
^  linseed  oil,  or  gnieL 

llie  pig  is  attacked  by  a  large,  round  intestinal  worm — 
{^inorhynchus  giga^) — a  parasite  which  propagates  rapidly, 
^  produces  serious  disturbance  of  the  intestinal  organs  of 
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young  piga  Ascarides  and  tsenis^  Bje  occasionally  asso* 
uiated  with  the  echmorhynchus,  producing  amEciationj  weak- 
ness of  the  loins,  and  rigidity  of  the  hind  extremities*  In 
the  morning,  and  until  feeding  time,  the  pigs  grunt  and  cry 
out  iucessantly,  and  have  even  a  tendency  to  bite  each  other. 
The  fiEces  become  hard  and  dry,  the  skin  tense^  eyes  sunken* 
and  the  visible  mucous  membranes  are  pallid*  Debility  in' 
creaseji,  and  the  animals  die  fit)m  eschaustion. 

Treatment  consists,  in  the  early  stage,  in  the  administration 
of  a  couple  of  croton  beans  in  food  If  by  purgation  the  para* 
stte,3  are  not  removed,  sulphur  may  be  given  freely.  In  a 
strong  pig  a  quarter  of  an  ounce  of  turjientine  may  be  given  in 
four  ounces  of  Enseed  oil  and  a  Uttle  grueL  Great  care  must 
be  eoEercised  not  to  kill  the  pig  in  administering  draughta* 

Dogs  are  often  troubled  with  wormSj  aiid  most  frequently 
with  titnia  cucumerina,  taenia  serrata,  and  with  the  round 
trorm,  ascaxia  marginata — the  maw-worm;  the  ktter  very 
fi'tqueritly  requires  to  be  expellecL 

Some  dogs  with  tapeworm  are  not  much  disturbed,  and 
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aloetie  or  oleagmons  purge  has  the  same  effect,  but  I  prefer 
the  iron  treatment  as  the  most  efficacious  and  safe. 

Tapeworm  is  displaced  readily  by  kousso,  oil  of  male  fern, 
turpentine,  areca  nut,  for  which  I  subjoin  prescriptions: — 

1^  Areca  nut        .        .        .        .        ^oz. 
Conserve,  as  much  as  sufficient. 

Divide  into  12  balls,  if  for  small  dogs,,  and  into  dght  if 
forlaiga 

Bb  (Ml  of  male  fern    ...        20  drops. 
Made  into  pill  with  flour. 

Constipation. 

All  animals  are  occasionally  subject  to  costiveness.  Some 
tte  predisposed  to  this  condition,  whereas  others  have  rather 
•n  opposite  tendency.  It  is  more  frequently  a  symptom  of 
disease  than  meriting  the  name  of  a  distinct  afiection,  never- 
theless, in  all  animals  will  loss  of  appetite,  abdominal  pain, 
«nd  difficulty  in  voiding  excrement  supervene,  if  the  regular 
peristaltic  movement  of  the  intestine  and  natural  condition 
rfthe  intestinal  contents  be  interfered  with.  In  dogs,  this  is 
ttroablesome  affection,  often  due  to  habits  of  cleanliness  en- 
gendered; and  it  is  extremely  cruel  to  force  an  animal  not  to 
^eve  its  bowels,  unless  when  it  may  please  its  master  to  turn 
it  into  a  convenient  placa  It  is  cruel,  at  all  events,  if  atten- 
tion be  not  paid  to  frequently  letting  the  animal  at  freedom. 

Treatment — ^Frequently  by  regularity  and  moderation  in 
^et  the  disease  is  overcome  Mild  laxatives  may  be  occa- 
^onally  employed,  but  brisk  cathartics  are  only  rarely  called 
^t»  requisition.  Warm  water  injections  and  plenty  of  exer- 
^  are  to  be  recommended. 

Constipation  is  a  troublesome,  and,  indeed,  dangerous  con- 
^tbn  in  newly-born  foals.     The  meconium  or  excremeiit 
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which  accunuilates  in  lEtm-Titeriiie  life  becomes  liard^  and  can- 
not be  expelled,  gi^Tiig  rise  to  colic  and  very  urgent  sjrmptomjk 
Injections  are  to  be  relied  on,  especially  if  employed  eai^ly« 

Colic. 

Under  tlils  general  term  must  be  inclndetl  a  variety  of 
conditions,  all  giving  rise  to  abtlominal  pain.  In  tbe  hor^ 
there  is  no  more  common  or  more  frequently  fatal  affection 
than  tliat  wljich  lias  received  the  names  of  spivsmodic  colic, 
flatuletit  colic,  indigestion,  gripe.%  inflammation,  stoppage, 
arni  many  more  remarkable  ones  still. 

TLl*  (Jerminus  have  divided  cohc  into  the  true  and  false 
kinds.  Tlie  Hist  being  intestinal,  and  the  second  dependent 
uM  disonlei'  of  the  liver,  or  urinary  apparatus,  m  in  cases  of 
talcidi,  A:c,  Wu  may  define  the  time  or  intestinal  colic  to  be 
a  bpasuiodic  aftection  of  the  LntestinCj  never  inilammatory, 
and  lUit  having  a  tendency  to  nm  on  Ui  inflammation,  as 
most  autliorsi,  teachers,  and  practitioners  still  enimeonsly 
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ings  *  with  beans,  pease-meal,  and  other  stuff,  which  is  called 
strong  meat,  and  a  very  liberal  feed  is  given  three  times 
a-day,  or  in  turn  millers'  horses  get  the  nose-bag  put  over 
their  heads  as  often  as  they  are  stopped  for  any  time,  in 
delivering  flour,  &c.  At  night,  notwithstanding  the  three 
ample  feeds,  a  pailful  of  boiled  turnips,  barley,  and  bran,  is 
given  to  each  animal,  besides  an  imlimited  supply  of  hay. 
It  is  not  astonishing,  then,  if  our  superb  Clydesdales  are 
destroyed  in  large  numbers  with  attacks  of  spasmodic  colic 
Irregularity  of  feeding  is  very  injurious,  especially  if  coupled 
with  over-work,  and  the  days  of  the  nose-bags  were  preceded 
by  many  deaths  which  are  far  from  rare  now-a-days  also, 
and  due  to  animals  being  fed  well  after  many  hours*  starva- 
tion and  hard  work.  Exhaustion,  coupled  with  the  causes 
just  mentioned,  induces  colic.  Not  unfrequently  an  attack  of 
colic  may  be  due  to  an  animal  being  feverish  or  disturbed 
firom  causes  that  are  hidden  and  unknown.  With  such  febrile 
disturbance,  the  intestinal  secretions  are  scanty,  and  consti- 
pation produces  the  impaction  of  solid  excrement  ijQ  the 
large  intestine,  which  is  soon  attended  with  severe  abdominal 
pain.  It  is,  therefore,  not  easy  to  define  many  causes  which 
may  indirectly  tend  to  produce  spasmodic  colic.  The  usually 
mentioned  causes  are — a  drink  of  cold  water,  or  exposure  to 
run.  These  are  often  inert,  or  insufficient,  and  only  help  to 
disturb  the  balance  of  function. 

The  intestinal  concretions  described  in  the  last  chapter 
are  often  the  causes  of  relapsing  forms  of  colic,  which  are 
occasionally  relieved  by  the  evacuation  of  a  calculus,  or  under 
the  influence  of  a  purge  by  the  faeces  passing  by  the  obstruc- 
tion.   F^urasites  in  the  intestine  also  induce  colic. 

*  'Rngliali  readers  are  informed  that  the  sheeling  is  the  thin  sub- 
stance containing  the  meal,  and  which  by  the  last  operation  of  grind- 
ing^ is  aepazated  into  two  partB,  viz.,  meal  and  meal-seeds. 
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In  the  ox  colic  le  more  rare  tliaii  in  tbe  horse,  but  it 
due  to  gLmikj'  causes. 

Imtant  poisons  in  aU  animala  induce  syrnptoma  of  coEo 
and  then  the  disease  is  oflt^ii  intkmmatoij. 

Symptoms,  —  Indications  of  abdominal  pain;  pawing, 
shifting  abont,  and  crouching;  the  horse  looks  round  at  hU 
Hanks^  sometimes  attempts  to  bite  himself;  he  lies  down  and 
turns  on  bis  belly,  or  rolls  on  his  back,  and  o^n  as  the 
paroxysm  is  abating,  he  lies  outstretched  on  his  side  m  if  io 
rest  himself;  he  then  rkea,  shakes  himself,  is  no  more  in 
pain,  and  seeks  food.  When  the  ammal  is  sufferings  the 
pul^e  is  frequent,  the  breathing  accelerated  and  panting;  the 
eyes  are  prominent  and  staring;  there  is  an  expression  of 
anguish,  and  oft^n  great  liatlessness.  All  subsides— but 
shortly  the  symptoms  return,  often  in  an  aggravated  form. 
Sometimes  the  attacks  diminish  in  violence,  become  fewer 
and  far  between,  and  the  animal  recovers;  but  under  other 
circumstances  the  pain  becomes  continued,  the  pulse  quietaJ 
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In  the  horse  the  stomach  may  be  so  overloaded  as  to  pro- 
duce symptoms  of  vomiting,  and  even  effectual  regurgitation 
of  food.  Though  usually  a  fatal  sign,  animals  may  recover 
notwithstanding  rejection  from  the  stomach. 

A  danp^erous  complication  is  tympanitis  or  distention  of 
the  intestine  with  gaa  This  constitutes  that  form  of  the 
disease  called  flatulent  colic. 

When  the  abdominal  pain  is  continuous,  organic  lesion  is 
generally  to  be  suspected;  and  the  case  of  colic  may  end  in 
rapture  of  the  intestine  or  of  the  diaphragm,  intussusception 
and  strangulation  of  the  intestina  The  often-dreaded  in- 
flammation is  very  rare,  and  usually  due  to  irritants  which 
have  caused  the  colic,  or  which  have  been  injudiciously  given 
asmedidna 

The  duration  of  the  disease  is  variabla  The  attack  may 
be  transitoiy,  and  last  but  an  hour;  it  may  be  long-continued, 
and  may  extend  over  a  day;  and  indeed  a  horse  may  be  more 
or  less  in  pain  at  intervals  for  two  or  three  days  in  succes- 
sion. 

Pogt^mortem  Appearances. — It  is  rare  that  animals  die  of 
simple  colic  without  some  complication;  whenever  they  do, 
the  intestine  is  found  loaded — some  obstruction  is  met  with 
either  in  the  shape  of  a  calculus  or  faecal  matter.  In  some 
cases,  one  or  more  abnormal  constrictions  are  visible  on  the 
gut,  a  condition  obviously  due  to  forced  contraction  of  the 
intestinal  musctdar  fibres.  More  frequently,  in  cases  of 
death  after  colic,  the  large  intestine — ^the  colon  especially — ^is 
raptured,  and  the  contents  are  thrown  out  into  the  cavity  of 
the  peritoneum.  Sometimes  the  stomach  itself  is  lacerated, 
more  particularly  along  its  great  curvatura 

TreatmenL — In  no  disease  so  much  as  in  spasmodic  colic 
are  the  powers  of  nature  and  the  scope  of  medicine  so  clearly 
exemplified.    Because  cases  of  coUc  not  unfrequently  recover 


2m 


coua 


under  very  different  modes  of  treatment,  persons  are  apt  to 
attribute  great  curative  powers  to  a  variety  of  agents,  of 
which  it  would  be  hiore  apprapriate  to  say,  that  they  were 
nut  sutticiently  LnjuriDua  to  prove  fatali  aud  that  recovery  was 
eflected  in  spite  of  them,  rather  than  to  allege  that  they  have 
been  the  ciniae  of  the  cura  For  the  preiservation  of  life, 
until rti  k  far  from  being  wholly  dependent  on  the  resources 
of  art,  and  it  is  only  by  availing  of  these  according  to  a 
souml  di^ciiiiiiuation,  that  good  can  be  effected  in  the  majo- 
rity of  i'llSLM. 

Oil  of  tiu^pentiue  has  long  bem  the  favourite  medicine  fcr 
the  relief  of  .spa.^uiO(lie  colic ;  but  it  is  so  powerful  a  stimulant, 
it  so  oftiiM  tends  to  retard  rather  than  to  facilitate  the  evacu- 
ation of  tlie  bowela,  that  its  administration  is  much  more 
fret[ueiitly  t^ allowed  by  symptoms  of  inflammation  and  death 
than  is  any  other  mode  of  treatment 

Thisj  diseaise  well  illustrates  the  great  rule,  that  no  plan  of 
treatiiH  lit  is  so  reasonable  and  so  suceeiisful  as  that  which 
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this  principle  in  its  fullest  extent,  aloes  and  enemata  are  the 
agents  to  be  employed.  Firstly,  with  reference  to  aloes;  five 
drachms,  as  an  average  dose,  should  be  administered  in 
the  early  stage  of  an  attack,  and  but  two  or  three  hours 
elapse,  as  a  rule,  before  symptoms  of  decided  relief  are  mani- 
fested. It  is  an  error  to  suppose  that  because  from  12  to 
20  hours  are  required  to  purge  a  horse,  therefore  it  is  not 
until  after  that  time  that  relief  can  be  apparent  The  length 
and  very  huge  size  of  the  horse's  intestine  oppose  speedy  eva- 
cuation, but  the  mucus  membrane  pours  out  a  large  quantity 
of  fluid,  which  softens  the  impacted  faeces,  lubricates  the  de- 
licate membrane  of  the  gut,  and  thereby  allays  irritation  and 
pain;  and  these  effects  are  manifest  a  comparatively  short 
time  after  the  purgative  has  been  administered.  Many  who 
have  adopted  this  principle  of  treatment  have  objected  to 
aloes,  because  said  to  be  irritating,  and  preferred  oil  But 
oleaginous  purgatives  are,  in  horses,  of  most  uncertain  opera- 
tion ;  added  to  which,  the  objection  urged  against  aloes  is  much 
too  theoretical;  experience  is  opposed  to  it,  and  I  believe  it 
would  be  impossible  to  support  the  objection  with  any  well-au- 
thenticated statistical  data.  It  is  not  unimportant  to  observe, 
that  even  surgeons  and  physicians  of  eminence  have  objected  to 
purgatives  in  the  treatment  of  spasmodic  affections  of  the  in- 
testines, on  the  supposed  ground  of  their  irritating  proper- 
ties; but  the  experience  of  the  majority  has  prescribed,  and 
it  is  now  all  but  unanimously  admitted,  that,  under  the  cir- 
cumstances mentioned,  purgatives  are  depletives  and  seda- 
tives, by  virtue  of  their  power  to  produce  copious  fluid 
evacuations,  and  remove  sources  of  irritation. 

The  second  class  of  remedies  above  referred  to  (enemata) 
should  be  employed  from  the  very  commencement  For  this 
purpose  the  ordinary  pewter  syringe  is  frequently  at  hand 

objectionable,  however,  on  account  of  its  we\g\it  «iTidL\i\iJ^ 
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beddes  tlis  farce  exerted  witb  it  in  pushing  fluids  into  tlie 
intestme  An  excelleiit  subgtitote,  and  one  not  liable  to  the 
same  objection,  u  a  bladder  attached  to  a  tube^  such  m  repre- 
sented in  fig.  2.  The  tube  is  commonly  made  of  wood— an 
objectionable  material,  becanse  very  subject  to  splitting  in 
altematioiia  of  moistiire  and  dryness^  particularly  50  if  the 
bore  of  the  tube  h  of  considerable  size,  as  it  should  be  to 
secure  efficiency.  A  tinned  copper  tube  la  preferable,  as 
combining  lightness  with  strength;  blor^k-tin  should  hflTe 
the  further  advantage  of  cheapness,  though  at  the  sacrifice 
of  a  no  le^  important  consideration'--durability,  A  mocll 
more  efficient  instrument  is  the  one  represented  in  Fig.  L 
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ment,  its  extremity  requires  to  be  oiled  before  introduction 
into  the  rectum;  so  soon  as  this  is  effected,  the  fluid — water^ 
with  a  little  oil,  is  preferable — ^is  poured  into  the  fimneL 
Experience  proves,  that  no  pumping  force  is  reqiiired  to  in- 
ject fluid  into  the  intestines,  the  effect  of  gravitation  fulfilling 
the  same  purpose  in  a  much  more  simple  manner.  As  the 
fluid  from  the  funnel  gravitates  into  the  rectum,  bubbles  of 
gas  escape;  the  action  of  the  gut,  thus  mildly  stimulated, 
continues  until,  with  the  repetition  of  the  process  at  intervals 
of  a  quarter  of  an  hour,  the  required  evacuation  is  induced, 
with  its  attendant  relief  In  farm-houses,  or  every  other 
establishment  where  large  numbers  of  horses  are  kept, 
an  instrument  like  the  one  described  should  be  kept: 
made  of  block  tin,  it  is  light,  cheap,  and  very  durable,  quali- 
fications which,  conjoined  as  they  are  with  the  utmost  sim- 
plicity and  thorough  effectiveness,  render  the  contrivance  one 
of  the  most  useful  in  relieving  diseasa 

My  fftther  first  recognised  the  very  great  advantages  of 
using  a  funnel  of  this  description  in  giving  injections  to  the 
horse,  and  has  modified  the  form  considerably  from  the  first 
in  use,  so  as  to  ensure,  with  small  bulk,  the  most  handy  in- 
strument for  the  operation. 

It  will  be  found,  especially  by  young  practitioners,  that  the 
urgent  symptoms  of  colic  alarm  considerably  all  non-profes- 
sional persons,  and  every  suggestion  is  made,  or  numerous 
questions  asked,  which  either  induce  persons  to  try  remedies 
for  the  immediate  suppression  of  signs  of  pain,  or  lead  to 
tjxmblesome  interference  on  the  part  of  persons  who  can  do 
much  mischief 

If  proper  confidence  is  reposed  in  the  method  of  treatment 
by  aloes  and  enemata,  all  that  has  to  be  done  is  to  secure  a 
loose  box  or  shed,  well-littered,  where  the  animal  can  roll 
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without  danger  *  It  is  not  only  wrong,  but  cruel,  to  persist 
ill  an  animal  standing,  walking,  or  trotting,  which  is  often 
done  witli  the  free  use  of  the  whip. 

Great  patience  is  required  in  treating  severe  cases  of  colic, 
and  four  or  five  liours  may  be  spent  before  the  symptoms  ap- 
})ear  to  abate.  Witli  veterinarians,  it  should  be  a  standing 
rule  that,  as  tlie  animal  cannot  be  declared  safe  until  its  ab- 
dominal muscles  relax,  and  evacuation  both  of  £aeces  and 
urine  is  obtained,  so  should  it  not  be  left  until  such  symp- 
toms of  relief  are  noticed. 

Washing  a  little  t<^pid  water  into  the  animal's  mouth,  or 
•riving  it  a  little  nitre  or  spirits  of  nitric  ether  in  water,  can 
do  no  harm,  and  often  i)alliates  the  intense  thirst  which  the 
animal  often  exi)ericnces.  Above  all  things,  opiates  and  other 
stimulants  or  narcotics  must  be  avoided  If  cases  of  colic 
are  neglected  or  im[)roj)erly  treated,  the  results  which  we  are 
]iow  about  to  consider  are  observed 
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TuU^  and  then  suddenly  to  be  seized  with  symptoms  of  vomit- 
ing, and  food  passes  freely  out  at  the  nostrils.  Exhaustion 
speedily  ensues,  and  though  the  animal  makes  a  violent 
effort  not  to  Ml,  and  even  catches  at  the  manger  or  stall  post 
with  his  teeth,  he  nevertheless  sinks  to  the  ground  not  to 
rise  again.  Mr  John  Field,  in  referring  to  a  case  in  which 
firequent  retching  was  observed,  says :  "  From  this  last  symp- 
tom I  inferred  rupture  of  the  stomach,  although  nothing 
had  been  seen  to  have  been  ejected,  and  on  this  account  no 
medicine  was  given  by  the  mouth."  I  have  quoted,  at  page 
153,  from  Mr  John  Field's  Records,  a  case  to  show  that 
vomiting  might  occur  without  rupture ;  and  other  cases  might 
be  brought  forward  to  show  that  rupture  is  occasionally  not 
indicated  by  rejection  from  the  stomach.  Mr  Percivall  says: 
"  I  remember  the  late  Mr  John  Field  observing  to  me  one 
day,  that  he  never  had  witnessed  a  case  of  ruptured  stomach 
without  vomiting  occurring  prior  to  death,  which  he  thought 
very  remarkable.  The  trooper,  however,  of  my  regiment, 
who  glutted  himself  overnight,  and  died  the  following  morn- 
ing, did  not  exhibit  this  symptom."  There  is  no  doubt, 
however,  that  the  rupture  of  the  stomach  is  one  of  the  con- 
ditions favourable  to  free  exit  of  food  through  the  cardiac 
orifice,  and  out  by  the  mouth. — (See  page  154.) 

Though  I  have  here  referred  to  ruptured  stomach  as  a 
result  of  colic,  there  are  many  cii'cumstances  under  which  it 
may  be  observed.  Dupuy  mentions  a  case  due  to  a  draught 
of  water  on  a  full  stomach,  and  this  is  not  an  unfrequent 
cause ;  also  blows,  falls,  and  violent  straining,  which  Mr  Per- 
civall has  noticed  in  his  Hippopathology, 

EuPTUEED  Colon. 
As  the  stomach  or  other  hollow  organ,  so  may  the  intestine 
be  paiafysed  by  over-distention^  and  its  musculax  coait  vr2\ 
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thus  give  way,  and  with  it  the  peritoneal  ooTering  and 
mucous  Ihiiug  of  the  tube. 

The  causes  of  such  rupture  are  therefore  over-diatentiou, 
jerking  movements  of  the  animiil,  especially  in  trotting,  and 
nat  attending  to  prompt  evacuation. 

Symptoms  are  not  very  distinct^  and  the  rupture  is  usually 
recognised  only  on  a  post-mortem  examination.  The  relief 
wliich  occurs  suddenly  in  an  attack  of  spasmodic  colic,  coupled 
with  the  red  diners  with  which  water  passes  into  the  in  tea- 
tine^  though  all  clysters  ha%^e  been  violently  ejected  before, 
and  all  this  followed  by  the  animal  acquiring  rapidly  a  very 
anxious  expression ,  sweating,  and  sinking  &st,  may  indicate 
the  organic  le^iioTL  It  is  doubtful  how  long  an  animal  may 
live  after  the  niptnre  has  occurred  In  some  caseii  death  in 
almost  instantaneous,  but  if  the  immediate  shock  of  the  mp^ 
tnre  is  overcome,  death  nmy  be  delayed  for  hours,  and  per- 
haps days,  but  the  animal  evinces  symptoms  of  peritonitis 
and  severe  fever  in  the  latter  instance,  which  prove  the  ease 
to  be  hopeless.     Such  instances  of  prolonged  life  are  doubts 
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tered  the  remaining  portion,  and  by  the  efforts  of  the  horse 
had  been  gradually  forced  through  the  anus. 

"  The  lining  of  the  colon  (that  is,  of  the  part  extended)  was 
much  gorged,  and  quite  black" 

Mr  Field  also  refers  to  a  case  in  which  a  melanotic  tumor 
caused  obstruction  and  rup];ure  of  the  rectum. 

Volvulus. — Ileus. 

Under  these  names  diseases  have  been  described  affecting 
man  and  animals,  and  which  consist  in  various  forms  of  en- 
tanglement of  the  intestine,  supervening  in  or  giving  rise  to 
severe  colic.  I  do  not  include  under  this  head  accidents 
which  consist  in  the  accidental  intrusion  into  a  natural  or 
artificial  opening  of  a  portion  of  intestine — (see  Hernia.) 
Veiy  remarkable  cases,  however,  occur,  and  I  think  I  cannot 
better  illustrate  this  than  by  quoting  again  from  Mr  Field's 
valuable  Records.    We  there  find — 

"At ay  3rd,  1832. — A  bay  carriage-horse,  belonging  to 
General  H — ,  was  suddenly  seized  with  pain  and  profuse 
sweating,  without  disturbance  of  the  pulse. 

"  4  o'clock,  P.M. — Slight  tremor  of  the  hind  quarters — ^lies 
down  much,  but  is  not  very  uneasy. 

"  Half-past  7  o'clock  p.m. — Pulse  54. 

"10  o'clock,  P.M. — Pulse  frequent  and  full — ^more  rest- 


"  4ith. — ^Pulse  78,  and  wiry — much  distention  of  the  belly 
— membranes  of  their  natural  colour — has  had  no  evacu- 
ation. 

"12  o'clock, — Pulse  78,  and  feeble,  but  distinct — tongue 
livid— conjunctiva  injected — ^respiration  quiet — belly  much 
distended.     The  horse  died  in  the  afternoon. 

"Examination, — Two  feet  of  the  ileum,  just  before  its 
termination  in  the  caecum,  strangulated  by  a  band  of  mesen- 
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tory:  it  was  much  thickened,  of  a  deep  black  colour,  and 
etisily  lacerated. 

"  It  is  worthy  of  remark  that  this  horse  never  lay  upon 
his  back,  did  not  roll,  nor  attempt  to  sit  upcm  his  haunches, 
ijs  is  usual  in  cases  of  entanglement;  the  tongue  and 
membranes  also  retained  their  natural  appearance  until  nearly 
the  last." 

A  singular  instance  is  reported  as  follows  by  the  same  ob- 
server : — 

"  On  the  1 6th  November,  1829,  I  was  called  in  to  see  a 
brown  gelding,  belonging  to  Mr  J — ,  which  was  taken  ill  on 
the  previous  day.  I  found  the  following  symptoms  present: 
— viz.  pulse  7<S,  and  feeble— respiration  accelerated — tongue 
white,  but  not  offensive — conjunctiva  of  natural  hue,  and  not 
irijected — j)artial  sweats — horse  restless,  and  very  feeble — the 
introduction  of  the  hand  per  anum  occasioned  great  efforts 
to  force  it  back  again:  the  animal  died  in  about  six 
hours. 
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It  occurs  in  all  animals,  and  though  almost  invariably  &tal, 
there  have  been  instances  of  recovery.  I  have  seen  the  ac- 
cident only  in  the  horse  and  dog,  but  notwithstanding  the 
fixed  position  of  the  intestine  in  the  ox,  intussusception  has 
been  seen  in  the  large  intestine  even  of  this  animal 

Symptoms. — Severe  colic,  with  total  obstruction,  rejection 
of  enemata,  and  the  persistence  of  pain.  I  remember  at- 
tending a  case  in  London  in  1851,  in  which  the  horse  stood 
obstinately  for  two  days  sitting  on  his  haunches — ^at  all 
times  a  very  ominous  sign — and  looking  round  most  anxiously 
to  his  flanks.  This  case  proved  to  be  one  of  intussusception 
of  the  csecum. 

Mr  Percivall  says: — "  The  only  distinguishing  symptoms  I 
k»ve  been  able  to  detect  in  such  cases  as  volvulus  or  intus- 
snsception,  are:  instead  of  the  animal  lying  down  and  rising 
continually,  and  pawing  and  stamping,  and  evincing  all  that 
restlessness  he  does  in  colic  and  enteritis,  he  generally  manifests 
4e  greatest  propensity  to  lie  down;  lying  down  and  remain- 
ing down,  only  trying  from  time  to  time  various  new  postures 
for  relief,  such  as  lying  now  upon  his  side,  then  rolling  upon 
his  hack,  and  afterwards  by  stretching  out  his  fore-legs,  plac- 
ing himself  upon  his  belly,  and  from  thence  raising  himself 
npon  his  hind-quarters  like  a  dog,  groaning  all  the  while 
and  casting  many  a  dolorous  look  backwards  at  his  belly. 
Be  will  seldom  rise  of  his  own  accord;  but  you  may  rouse 
him  up;  no  sooner,  however,  is  he  up  than  he  begins  turning 
himself  round,  with  his  nose  poking  down,  looking  about  for 
a  fresh  place  to  lie  down  upon.     His  pulse  is  not  quick,  but 
soft,  and  nowise  thready  or  contracted." 

Mr  John  Field,  who  is  very  practical  in  all  his  remarks, 
states  the  symptoms  to  be — 

"Pain;  restlessness, in  some  cases  approaching  tomadnass, 
imresftrainable;    wandering    about;  rolling    on    the    back; 
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sweating,  in  some  cases  profuse-  cromehiBg;  sitting  on  the 
liiud  quarters,  almost  diagnostic;  anxious  comitenaiice;  fre- 
quent feeble  ]julse;  belly  at  first  of  natural  size,  subsequently 
fuller,  ill  some  cases  distended,  dejjendant  upon  the  locality 
of  the  intussusceptiau ;  meuibraues  in  advanced  stage,  turgid^ 
injected;  ninnth  moist  and  clean,  or  furred  and  ofiensive;  re- 
spii-atiou  accelerated;  continued  restlessness;  rearing  with 
fore -legs  into  ra  anger,  and  standing  upon  ths^t  point  d' appui; 
looki]ig  back  from  side  to  side;  extremities  cold;  pain  ab- 
sent, tninqiiU;  sighing  or  snorting;  death.  The  sighing 
may  exist  in  some  cases,  and  not  in  others;  and  in  some 
retching  and  vomiting/' 

In  the  dog  and  pig,  vomiting,  constipation,  and  violent 
abdominal  ]>ain,  which  persist  or  exhaust  and  destroy  the 
jmimal,  are  characteristic  of  the  lesion. 

Pathological  Anatomy  of  th^  Lesion. — ^The  violent  con- 
traction of  the  intestine  at  a  particular  spot  is  attended 
with  an  active  peristdtic  movement  of  the  portion   of  tk« 
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venous  circulation  is  at  first  chiefly  retarded,  and  as  a  neces- 
saiy  result,  the  intruded  gut  becomes  of  a  dark  red,  or  black 
colour,  tumefied,  and  even  the  seat  of  ulceration  Thus  the 
invaginated  intestine  dies,  and  in  the  rare  instances  in  which 
the  peritoneal  coat  of  the  intestines  adheres  at  the  part  where 
the  invagination  stops,  the  invaginated  portion  may  slough 
and  pass  out  so  that  the  animal  recovers.  Such  is  an  occa- 
sional though  rare  result  in  intussusception  of  the  small 
intestine. 

With  invagination  of  the  caecum,  as  the  colon  is  ample, 
and  the  blind  pouch  free,  there  is  not  the  same  tendency  to 
compression  of  the  blood-vessels,  &c.  Provided  the  ileo-colic 
opening  is  not  closed,  the  animal  may  live,  and  in  proof  of 
^hich  I  subjoin  a  drawing  taken  at  Alfort,  from  a  subject 
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^^yed  in  perfect  health,  and  at  a  great  age,  for  purposes  of 
*88ection.  The  condition  of  the  intestine  was  such  as  to 
•^soie  us  that  the  lesion  was  not  recent,  and  the  animal  had 
P^ectly  recovered  from  its  effecta 

Treatment — It  has  been  suggested  that  the  abdoTOftx^. 
*odd  be  opened  snd  the  invagination  overcoine  by  ^  xasai- 


278  STRANGULATION  OF  THE  INTBSTINB. 

ual  operation ;  but  this  is  not  safe  or  practicable  in  the  ho: 
It  has  been  done  in  the  ox,  and  even  in  the  human  subj 
If  cases  of  colic  are  well  treated  at  the  commencement, 
tussusception  is  usually  prevented. 


Strangulation  of  the  Intestine  by  Pedunculati 
Tumors,  or  Hypebteophied  Appendices  Epiploic^ 

Not  a  few  cases  have  been  recorded,  in  which  the  ile 
has  been  found  tied  by  the  long  neck  or  peduncle  of  a  £b 
tumour.  The  growth  is  always  an  enlarged  epiploic  app 
dix.  I  here  reproduce  a  drawing  from  the  first  volume  of 
Veterinarian, 
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large  as  the  egg  of  a  goose,  and  weighing  six  ouncea  The 
portion  of  mesentery  forming  the  neck  or  root  of  the  tumour 
was,  I  found,  simply  twisted  around  the  ileum." 

Again  I  may  quote  from  Mr  Field's  Notes,  in  which  I 
find:— 

"On  the  12th  January,  1824,  a  bay  gelding  was  brought  to 
the  hospital,  with  symptoms  as  follow: — very  frequent  pulse 
—much  uneasiness — sitting  on  the  hind  quarters — at  times 
snorting  severely — ^belly  not  full  He  was  bled  immediately, 
and  a  mixture  composed  of  oL  lini  Jxij,  and  oL  croton,  gtt 
ii,  was  given ;  the  belly  was  stimulated,  and  clysters  admin- 
istered. At  night  the  pulse  was  scarcely  perceptible — the 
nionth  was  discoloured — the  extremities  had  become  cold, 
and  the  belly  was  beginning  to  distend.  He  shortly  after 
died. 

"Upon  examination  after  death,  twelve  inches  of  the  ileum 
^ere  found  strangulated  by  an  elongation  of  the  omentum, 
^e  of  the  epiploic  glands  being  considerably  enlarged,  and 
forming  part  of  the  ligature ;  the  entire  portion  of  strangu- 
lated intestine  was  gangrenous ;  the  intestines  and  peritoneum 
^ughout  were  highly  inflamed,  and  there  was  some  blood 
^ffiised  into  the  belly." 

In  1829,  Mr  Goodwin,  then  Veterinary  Surgeon  to  the 
^g,  contributed  a  very  interesting  paper,  with  an  excellent 
sketch,  illustrating  the  lesion  under  consideration. 

It  is  the  most  satisfactory  illustration  of  the  lesion  yet  pub- 
lished, and  indicates  how  firmly  the  intestine  may  be  tied  by 
^y  structure  which  is  long  enough  to  wind  round  the  con- 
'^olntions;  a  circumstance  due  as  much  to  the  weight  of  the 
^omour  as  to  the  length  of  the  peduncla 

The  annexed  engraving  is  a  copy  of  the  above-mentioned 
sketch:— 
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It  is   U(jt  easy  to  oti'er  a  satisfactory  explanation  of  the 

^^rigin  of  such  tumours.     The  loose  folds  of  mesentery  at  the 

-^.ttached  margin  of  the  intestine  of  the  horse,  which  often 

<iontain  an  excessive  accumulation  of  fat,  become  hytertro- 

l:^liied,  and  lead  to  the  production  of  the  growth,  which  drags 

"tie  peritonaeum,  and  becomes  pedunculated. 

ENTEBins. — Inflammation  of  the  Intestines. 
As  a  general  rule,  when  the  intestinal  tube  is  inflamed, 
"^iie  stomach  is  so  also,  and  vice  versa. 

The  horse  is  not  very  subject  to  inflammation  of  the  intes- 
"feine  except  as  due  to  irritant  poisons.  The  outer  or  peritoneal 
<^oat  often  becomes  inflamed  in  cases  of  abdominal  wounds, 
C^^see  Peritonitis),  but  it  is  the  mucous  lining  and  muscular 
^^^Mit  that  are  first  and  chiefly  involved  in  true  enteritis. 

From  the  history  I  have  given  of  colic,  it  wUl  be  observed 

*liat  there  are  not  sufficient  grounds  for  the  fears  entertained 

"^^hen  this  disease  is  treated,  lest  it  should  terminate  in  in- 

"^^stiDal  inflammation.     In  fact,  the  substances  which  have 

^=^^n  reputed  irritant  by  some,  and  likely  to  excite  inflamma- 

'^'Oiy  action,  such  as  aloes  and  other  purgatives,  are  really 

^-^^^rative  by  producing  a  free  secretion  and  relief  of  the  con- 

^g'^sted  vessels,  whenever  a  cause  is  in  operation  giving  rise 

'^^^^^  irritation  and  spasmodic  pain  in  the  bowels.     But  the 

^t^oisons  that  I  have  mentioned  as  capable  of  inducing  gastritis, 

^^^  also  those  which  induce  inflammation  of  the  intestine, 

^"^d  whether  it  be  the  pig  poisoned  with  souse,  or  the  horse 

^^  ox  with  arsenic,  there  are  certain   symptoms  totally 

I        ^iistinct  from  those  of  simple  colic,  which  characterise  the 


I  wish,  therefore,  to  be  distinctly  understood  as  regarding 
^^teritis  a  very  rare  condition  in  the  many  cases  be\ie\^^  \ft 
^mflammatoiT;  which  are  usually  attacks  of  spasmodic  ccJ^'^i^ 
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It  is  a  innrbid  stat-Sj  however,  not  nEfrequently  aeen,  especially 
as  the  result  of  pois*iniiig  in  any  of  our  domestic  animaki 

S^mptomB. — In  the  horse  the  very  general  belief  is,  that 
more  than  usually  severe  colic,  with  persistent  as  well  as 
violent  pains,  and  tlie  animal  rolling  on  its  back,  &c,  are  the 
indications  of  an  intiammatory  attack,  bnt  these  are  certainly 
not  usually  the  si<xn>H  of  true  enteritis.  In  all  onr  domej^tic 
animals  syin])tnms  of  great  constitutional  irritation  acoom- 
f>any  and  even  jn-eccde  any  marked  abdominal  pain  in 
enteritis.  A  .small,  frequent,  bard  puUe,  rather  strong  in 
the  eaily  st^igcs  of  the  disease,  but  irregular  and  very  indis- 
tinct in  the  latter,  with  irregular  temperature  of  the  body*a 
suifaLc,  indicated  by  cold  ears  and  extremities,  &c,  are 
among.Ht  the  leading  i^eneral  symptoms. 

The  visiibh.*  nmcous  membranes  are  deeply  congested,  appe- 
tite lust,  but  tlur^t  often  considei-able;  there  is  usually  con- 
stiimtion,  though  in  many  casea  due  to  irritant  poisoning, 
diarrlKi^a,   and   tenesmus  are  leading  signs.     The  urine  is 
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In  cattle,  the  grinding  of  teeth,  hot  and  dry  mouth,  ten- 
dency to  tympanitis,  and  tenderness  of  the  abdomen,  with  ob- 
stinate constipation  in  some  cases,  or  very  free  and  trouble- 
some diarrhoea  in  others,  constitute  the  leading  features  of  the 
disorder. 

In  the  pig  there  is  great  dulness,  grunting,  and  other  signs 
of  uneasiness,  besides  a  troublesome  retching,  and  in  the 
early  stages  a  morbid  appetite,  which  soon  subsides.  Ulcer- 
ation of  the  intestines  is  not  an  unfrequent  result  of  enteritis 
in  this  ATiiTTTiftl. 

In  the  dog  it  is  said  that  the  signs  of  enteritis  approach 
those  of  the  dumb  or  paralytic  form  of  rabies,  but  there  are 
more  severe  symptoms  of  fever: — hot  and  dry  nose,  sharp 
and  very  frequent  pulse,  cold  limbs,  a  dry  skin,  and  arched 
back;  tenderness  over  the  region  of  the  belly;  and,  as  in  all 
other  animals,  there  is  either  obstinate  costiveness  or  diarr- 
hoea, according  to  the  cause  of  the  attack. 

Post-mortem  appearances. — These  are  unmistakeable,  and 
it  is  no  slight  redness  or  turgescence  of  the  large  vessels,  such 
as  we  find  in  fatal  cases  of  simple  colic,  that  may  be  regarded 
as  characteristic  cadaveric  lesions  of  enteritis.  The  mucous 
coat  is  tumefied,  of  a  very  dark  red  colour,  generally  over  a 
large  extent  of  surface.  The  redness  is  first  observed  on  the 
peritoneum,  and,  indeed,  all  the  coats  are  involved,  as  indi- 
cated by  the  amount  of  exudation  in  their  substance.  I  have 
aeen,  in  a  portion  of  intestine  transmitted  to  me  by  a  practi- 
tioner, the  thickening  attain  nearly  half-an-incL  I  have  seen 
notunfrequently  a  number  of  small  ulcers  in  the  small  intes- 
tine of  the  dog,  and  the  contents  of  the  first  portion  of  the 
canal  especially  of  dark  coffee  colour,  or  tinged  red,  from 
blood  extravasation. 

TreatmenL — ^Any  irritant  that  may  be  present  in  the 
\      bowels  must  be  removed  by  a  purgative.    In  the  horse,  espe- 
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cially,  no  reliance  is  to  be  placed  on  the  calomel  and  opium 
treatment  in  these  cases.  Copious  draughts  of  linseed  tea 
and  enema ta  must  follow  a  brisk  aloetic  purge.  Should  the 
j)uro^e  V)e  decidedly  uncalled  for  by  the  symptoms,  copi- 
ous diluents  must  be  had  recourse  to,  and  great  benefit  may 
be  derived  from  counter-irritants,  or  hot  fomentations  to  the 
abdomen. 

In  small  animals,  a  warm  bath,  injections,  and  demulcents, 
such  as  mucilage  or  linseed  tea,  may  be  freely  employed.  In 
the  event  <jf  i)()isoning,  special  antidotes  have  to  be  pre- 
sciibed. 


Enteritis  Exudativa. — EnMriteCotienneuseov  theFrench 
— Crovpartige  Darmentz'andung  OF  THE  Germai^s. 

Under  this  name  may  be  described  a  form  of  enteritis  not 
uncommon  amongst  cattle,  and  which  is  characterized  by  the 
production  of  false  membranes  in  the  small  intestine.     It  is 
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the  faeces  at  first  hard  and  dry,  become  liquid  and  glary. 
These  symptoms  always  increase  in  intensity  until  the  fourth 
or  fifth  day,  and  so  far  the  exudative  enteritis  difiers  in  no 
Tesx)ect  from  the  simple  inflammation  of  the  intestine,  but 
from  the  fifth  to  the  sixth  day,  and  rarely  beyond  the  eighth 
in  the  exudative  form,  greyish  false  membranes  are  expelled, 
as  already  described.  Recovery  is  generally  prompt,  after  such 
expulsion. 

Professor  Lassaigne  examined  these  membranes,  and 
found  that  they  were  formed  of  a  fibrino-albuminous  matter, 
with  mucous  and  alkaline  or  earthy  salts. 

The  cases  of  '  moulten  grease '  described  by  old  authors, 
as  observed  in  the  horse  and  ox,  are  evidently  cases  of  this 
singular  affection.  Indeed,  I  have  seen  shreds  of  loose,  false 
membrane,  discharged  by  the  horse  in  cases  of  acute  diarrhoea, 
and  portions  of  such  membrane  have  always  been  regarded 
as  worms. 

Treatment  consists  in  an  aloetic  purge,  or  the  use  of  sul- 
phate of  soda,  sulphate  of  magnesia,  or  nitre,  in  doses  of  from 
^  to  8  oz.,  repeated  twice  daily  if  the  first  two,  or  doses  of 
one  ounce  of  the  last,  at  similar  periods.  Injections  and 
sloppy  gruel  relieve  and  hasten  convalescence. 

Peritonitis. 

Hiis  disease  consists  in  inflammation  of  the  serous  mem- 
l^'ane  which  lines  the  cavity  of  the  belly,  and  covers  the 
^^'gaiis  contained  within  the  latter. 

Causes, — ^It  is  usually  produced  by  wounds,  and  the 
greatest  difference  exists  amongst  our  domestic  animals  as  to 
^e  tendency  to  inflammation  of  the  peritoneum.  It  is  a 
^^  common  cause  of  death  from  castration  in  the  horse,  and 
^any  abdominal  wound  is  inflicted  in  this  animal,  either  in 
4e  performance  of  a  surgical  operation  or  by  accident,  death 


286 


PERITONITIS. 


usually  results  in  the  course  of  four  or  five  days.  The  ox 
and  sheep  are  tlie  least  susceptible  to  it,  and  the  pig  and 
dog  can  also  be  exposed  to  the  risk  of  abdominal  opera- 
tions more  freely  than  the  horsa  As  an  idiopathic  afiection 
it  is  found  in  an  acute  and  a  chronic  form.  The  peritoneum 
is  involved  in  inflammation  when  any  of  the  abdominal 
organs  are  affected  with  this  disease,  and  sometimes  inde- 
pendently. 

Symptoms. — Tremors  occasionally  confined  to  the  hind 
legs;  appetite  lost,  though  thirst  sometimes  great;  pidse 
very  frequent,  hard,  and  wiry;  respiration  laboured  and 
thoracic ;  nostrils  dilated,  with  anxious  expression  of 
countenance ;  the  animal  looks  round  to  its  flank,  and 
evinces  colicky  pains  by  pawing,  crouching,  &c.  There  is 
usually  constij)ation,  scanty  discharge  of  urine.  In  most 
c<ases  of  traumatic  peritonitis,  the  animal  lies  down  about 
the  third  day,  looks  anxiously  round  to  its  flank,  and  dies 
usually  within   forty-eight   hours  from   the   time  it    first 
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Dysenteey — Colitis — Bloody  Flux. 
A  very  dangerous  form  of  inflammation  of  the  mucous 
membrane  of  the  intestine,  chiefly  of  the  large,  and  attended 
with  ulceration  and  haemorrhage,  receives  the  name  of  dysen- 
tery.    It  is  a  disease  far  more  conmionly  seen  in  the  ox  than 
in  the  horse,  and  frequently  observed  in  omnivorous  and 
carnivorous  animals.     It  is  closely  allied  to  severe  forms  of 
diarrhoea,    though    instances  of   the    latter,    such  as  the 
diarrhoea  of  suckling  animals,  are  improperly  termed  dysen- 
tery, and  believed  to  depend  on  inflammatory  action.    Dysen- 
tery is  not  unfrequently  epizootic  in  different  parts  of  the 
world,  and  may  constitute  one  of  the  principal  complications 
in  a  contagious  fever,  such  as  the  steppe  disease  or  contagious 
typhoid.     In  Great  Britain  it  is  chiefly  seen  as  a  sporadic 
affecting  cows  in  ill-ventilated  byres,  &c. 

Dysentery  is  observed  in  an  acute  and  chronic  form. 
Yonng  and  vigorous  animals  are  most  frequently  aff*ected 
with  the  first,  and  old  worn-out  animals  with  the  last.  The 
causes  differ  in  the  two  cases,  and  active  irritants  or  a  blood 
poison  produce  the  acute  form,  whereas  the  chronic  is  brought 
about  by  circumstances  which  lower  the  system  or  interfere 
with  the  frmction  of  some  important  emunctory,  such  as  the 
skin  or  lungs.  Bad  food  and  exposure  are  powerful  causes 
<»^perating  with  others  to  induce  this  disorder.  With  re- 
gard to  the  horse,  Mr  Percivall  says  that  the  ordinary  cause 
of  dysentery  is  long  sojourn  in  low,  wet,  marshy  pastures, 
and  that  he  once  received  a  horse  from  Plumstead  Marshes 
^  treat,  who  was  dysenteric,  hidebound,  lousy,  and  in  a  state 
of  great  debility. 

I  have  witnessed  this  disease  in  the  dog,  especially  in  young 
aoimals  tied  to  a  dog  kennel  in  some  exposed  situation,  to 
watch  a  garden  or  house.     In  these  cases  there  are  general 
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syinptoius  of  fovor,  and  fa>tid  black  evacuations  occur  fre- 
quently, and  an!  accoiiipauied  or  succeeded  by  much  hfiemorr- 
hage.  There  are  giiping  pains,  tucked-up  appearance  of 
tlie  belly,  and  the  animal's  strcncjth  fails  rapidly.  I  have 
observed  thatMieh  cases  are  often  fatal,  and  at  all  times  diffi- 
cult to  treiit.  The  abuse  of  tartar  emetic,  and  exposure  of 
aninijils  after  severe  treatment  with  this  drug,  are  also  causes 
of  dangerous  forms  of  dysentery  in  the  dog. 

In  the  ox  we  lind  the  symptoms  as  follows: — The  acute 
form  is  attended  with  severe  symptoms  of  general  disturbance, 
often  ushered  in  by  shiveiing  fits.  The  temperature  of  the 
l)ody  is  very  variable;  the  animal  becomes  liidebound  and  its 
coat  stares ;  the  back  becomes  slightly  arched,  and  the  loins 
are  sensitive.  Tlie  eyes  are  dull  and  occasionally  the  seat  of 
(lischanre.  The  month  is  clammy,  and  the  tongue  furred 
and  dirty-lookini]:.  The  animal  yaAvns  and  grunts,  and  at 
shoi't  intervals  discharges  a  variable  quantity  of  thin  watery 
excrenitMit  and  mucus,  often  tinged  with  blood.     The  strain- 
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animal  dies.  If  the  chronic  type  of  the  disease  declares 
itself,  the  animal  may  linger  on  for  a  prolonged  and  inde- 
finite period  of  time. 

In  the  chronic  cases  the  general  sjrmptoms  are  very  severe, 

and  feithfolly  enough  pourtrayed  by  Youatt,  who  says :  "  The 

beast  is  sadly  wasted — ^vermin  accumulate  on  him — his  teeth 

become  loose — swellings  appear  under  the  jaw,  and  he  dies 

from  absolute  exhaustion;  or  the  dejections  gradually  change 

their  character — ^blood  mingles  with   the  mucus — ^purulent 

matter  succeeds  to  that — it  is  almost  insupportably  fetid — 

it  is  discharged  involuntarily — gangrenous  ulcers  about  the 

anus  sometimes  tell  of  the  process  that  is  going  on  within ; 

and,  at  length,  the  eyes  grow  dim  and  sink  in  their  orbits, 

the  body  is  covered  with  cold  perspiration,  and  the  animal 

dies. 

"In  some  cases  the  emaciation  is  frightful;  the  skin 
cleaves  to  the  bones,  and  the  animal  has  become  a  living 
skdeton;  in  others  there  have  been  swellings  about  the 
joints,  spreading  over  the  legs  generally,  occasionally  ulcer- 
^;  and  in  all,  the  leading  colour  of  the  membranes,  the 
^pid  loss  of  strength,  the  stench  of  the  excrement,  and  the 
wipleasant  odour  arising  from  the  animal  itself,  aimounce 
Ae  approach  of  death." 

The  post-mortem  appearances  of  dysentery  are : — Ready 
^oval  of  the  epithelium  over  the  three  first  stomachs, 
which  are  usually  pretty  empty;  the  third  may  contain  some 
*^  food.  The  fourth  stomach  is  the  seat  of  reddish  dis- 
coloration of  its  mucous  membrane,  which  is  occasionally 
^lematous,  and  at  others  the  seat  of  exudation  of  lymj)]!, 
whidi  has  been  said  to  give  to  it  the  appearance  of  jelly. 
The  small  intestine,  distended  by  fluid  material,  is  occasion- 
ally injected,  but  often  presenting  no  abnormal  appearance. 
The  coecum,  colon,  and  rectum  are  obviously  inflamed.     The 
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inueous  membrane  red  with  abrasions  or  ulcerations,  vary- 
fug  in  extent,  and  sometimes  perforating  the  intestina  In 
some  ca^es  abscesses  exist  in  the  submucous  tissne.  Ecchy- 
inose^,  and  even  spots  where  sloughing  is  ^oing  on,  are  ap* 
jiarent  in  the  larnfe  intestine, 

Tr^eatment—ln  some  acute  eases  of  dyaeiitery,  advantage 
is  said  to  have  been  derived  from  blood-letting.  Greater  re- 
liance is  to  be  placed  in  the  use  of  mQd  aperients  and  emol- 
lient clysters,  Calomd  and  opium,  of  each  a  scruple,  given 
thrice  daily  for  one  or  two  days,  haa  been  attended  with 
j^reat  benefit.  The  severe  inflammatory  BjTnptoms  having 
subsided,  styptic  and  stinmlatino^  remedies,  which  aet  topically 
on  the  nincons  membrane  of  the  intestine,  can  be  pre* 
si„nbed.  Acetate  of  zinc,  acetate  of  lead,  and  turpentine,  all 
s>iven  in  small  doses  rather  frequently,  and  in  large  quanti- 
ties of  thin  gruel  and  decoction  of  linseed,  prove  of  sexvice. 
Some  veterinarians  have  obtained  benefit  from  employing 
draclmi  doses  of  sulphate  of  copper.     Alkalies  and  opium 
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This  may  be  repeated  twice  or  thrice  daily,  being  given  m 
grueL 

Chalk,  alone  or  combined  with  opium,  has  been  much  used, 
and  with  advantage  when  the  acute  symptoms  are  subdued. 
Other  astringents,  such  as  lime  and  catechu,  have  been  em- 
ployed; but,  as  a  general  nde,  great  care  should  be  taken 
not  to  load  the  intestine  with  many  medicines  which  are  apt 
to  irritata  Judicious  diet  is  of  great  service  in  assisting  an 
animal  towards  convalescenca 

Enzootic  Dysentery. — ^Wood  Evil. — ^Moob  III. — 
Meljena. — ^The  'Darn'  of  Aberdeenshire. 

From  the  peculiar  discoloration  of  the  urine,  this  disease 
has  been  regarded  by  some  as  chiefly  implicating  the  kidneys, 
but  it  will  be  found  in  all  well-marked  instances  that  the 
bowds  are  primarily  and  principally  affected.  It  is  a  dis- 
order very  widely  diffused  over  Europe,  and  occurring  on 
pastures,  moors,  or  commons  adjacent  to  woodland.  The 
food  these  pastures  afford  may  be  rich  or  poor,  but  it  always 
contains  astringent  plants  in  abimdance,  and  at  the  period 
^hen  the  disease  is  most  rife,  viz.,  in  the  spring  or  early  in 
tue  summer  season,  young  shoots  of  oak  or  allied  plants  are 
pcedily  devoured,  and  produce  the  so-called  wood  evil  It 
^  uot,  as  I  have  elsewhere  shown,  due  to  any  special  poison- 
ous plant,  such  as  Lolium  temulentum,  or  Anemone  nemorosa, 
*^t  to  the  astringent  principles  of  many  of  the  trees, 
*o.,  found  in  our  woods.  I  have  known  cases  to  occur 
•Qiongst  young  cattle  in  the  spring,  who  greedily  devoured 
the  leaves  of  some  oak  trees  that  were  felled  adjoining  a 
Pasture  on  which  the  malady  had  never  been  seen. 

Symptoms. — ^The  animals  become  hidebound,  costive,  can- 
not urinate  freely,  secretion  of  milk  stopped,  and  rumination 
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is  soon  siis]>cii(loci  With  loss  of,  or  a  morbid  appetite,  severe 
syiiij)toni8  soon  usher  in,  and  a  firequent  hard  pulse,  which 
soon  becomes  weak,  accelerated  breathing,  hot  and  diy  month, 
yellowish-red  colour  of  visible  mucous  membranes,  great 
thirst,  (lulness  and  colicky  pains,  are  characteristic  of  the 
disorder.  The  urine  acquires  a  dark  colour,  and  has  a  strong 
auinioniacal  odour,  it  is  tinged  with  blood,  and  any  fiseces 
tliat  are  evacuated  are  also  coated  with  mucus  and  blood. 
Diarrhoea  soon  sets  in  as  in  ordinary  cases  of  dysentery, 
with  very  oti'ensive  excrement,  deeply  tinged  with  blood. 
Tlie  animals  moan,  grind  their  teeth,  and  are  stiflf,  with 
arched  back  though  sensitive  loins.  Tympanitis,  emaciation, 
coldness  of  the  extremities,  are  all  very  manifest  as  death 
ajiproaches.  A  fatal  tennination  occurs  usually  about  the 
second  week,  luit  in  young  well-fed  cattle  often  much  sooner. 
A  return  to  health  in  foi-tunate  cases  is  characterized  by  the 
gradual  disappearance  of  all  the  symptoms,  and  a  regular 
action  of  the  bowels. 
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and  was  purging.  Upon  my  arrival,  I  found  she  had  an  ex- 
ceedingly anxious  countenance;  the  ears  and  horns  were 
cold;  the  heart  could  be  heard  beating  several  yards  off;  the 
pulse  at  the  jaw  was  exceedingly  weak,  numbering  in  the 
minute  74;  the  coat  staring;  the  back  arched;  the  skin 
tinged  yellow;  the  rumen  and  omasum  fulL  She  voided 
frequently  an  immense  quantity  of  liquid  and  coagulated 
blood,  mixed  with  feculent  matter  of  a  dark  brown  colour; 
indications  of  vomiting  showed  themselves,  and  after  sevei-al 
attempts,  she  succeeded  in  ejecting  from  the  mouth  matter 
similar  to  that  passed  per  anvmi. 

"  In  such  a  case  as  this,  it  was  but  too  evident  that  what 
was  to  be  done  was  to  be  done  quickly;  and  having  marked 
out  my  course,  I  immediately  proceeded  to  put  it  into  effect, 
which  was  first  to  throw  several  bucketfuls  of  cold  water  over 
her,  then  to  cover  her  up  with  horse-rugs,  and  give  the  fol- 
lowing draught : 

ft  OL  Lini,  Ojss; 
Pulv.  Opii,  3ij ; 
Hydrargyri  Chlorid.,  3ss; 
Pulv.  Zingiberis,  3ij ; 
OL  Juniperi,  3iij.     Misce. 
'f^  was  followed  in  an  hour  and  a  half  after,  by — 

Lini  Oleum,  Ojss,  cum  Terebinthinse  Oleum,  Jlv; 
«id  small  quantities  of  the  latter  were  ordered  to  be  adminis- 
^^^  several  times  during  the  day. 

*'At  night  I  foimd  her  much  better.  A  little  dark,  soft, 
tensive  dung  was  being  passed  occasionally.  After  this, 
®Qall  doses  of  diffusible  stimulants,  combined  with  vegetable 
Allies,  and  a  strict  attention  to  diet,  brought  about  a  state  of 
Wect  convalescence  in  about  nine  days.  This  cow  I  had 
^feated  some  months  before  for  pleuro-pneumonia  epizootica." 
In  the  second  case  "  the  ears,  horns,  pulse,  &c.,  were  in  the 
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same  condition  as  the  first  casa  The  action  of  the  heart  was 
80  violent  as  to  be  heard  at  some  distance,  and  at  every  beat 
it  seemed  to  shake  the  whole  frama  She  purged  an  immense 
quantity  of  dark  liquid,  mixed  with  coagulated  blood,  &c., 
but  she  did  not  vomit/'     This  cow  died. 

Of  Case  3  *  Caustic '  says :  "  I  was  requested  to  see  a  cow 
belonging  to  my  father;  a  remarkably  large,  good  framed 
milking  cow,  five  years  old.  She  appeared  well  the  previous 
evening;  had  been  turned  out  to  grass  in  the  day  time,  and 
was  tied  up  at  night,  being  allowed  good  hay.  I  found  her 
lying  down,  and  I  could  scarcely  get  her  to  stand  up  for  a 
moment  The  cars  and  horns  were  cold;  the  pulse  weak,  74 
in  number;  the  beat  of  the  heart  very  loud;  the  first  and 
third  stomachs  full  and  hard.  She  had  not  vomited,  but 
had  evacuated,  with  some  difiiculty,  a  little  dark-coloured 
pitchy  matter.  I  at  once  gave  no  hope  of  recovery,  but 
being  persuaded  to  try  what  I  could  do,  I  gave  her  a  large 
dose  of  linseed  oil  with  the  oil  of  croton,  combining  a  gentle 
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The  mucous  membrane  was  much  inflamed,  and  had  many 
dark  patches  resembling  ulcers  upon  it,  varying  from  the  size 
of  a  sixpence  to  a  crown  pieca  The  liver  was  pale,  and 
softened  in  texture." 

Treatment — ^A  brisk  purge  is  to  be  administered  in  the 
early  staga     Injection  of  warm  water  must  also  be  perse- 
vered with,  and  the  animal  must  be  allowed  to  drink  as  much 
as  it  wishes.     The  treatment  by  turpentine  has  many  advo- 
<^atea    Saline  or  oleaginous  purgatives  have  to  be  repeated 
^0  or  three  times  in  the  majority  of  cases,  and  some  advo- 
<^te  the  solution  of  aloes,  given  to  an  adult  ox  or  cow,  in 
closes  of  seven  or  eight  ounces.     The  hot-air  bath  and  free 
•hlntion  with  cold   water  are  to  be  recommended  in  this 
^i^eaae.    If  diarrhoea  continues,  the  same  treatment  must  be 
*^*iTied  out  as  in  common  dysentery. 

DiABRHCEA. 

This  is  usually  a  symptom  or  consequence  of  disease  rather 
^l^aji  in  itself  a  malady,  and  consists  in  the  frequent  discharge 
^  liquid  excrement  without  bleeding. 

Causes, — There  are  three  distinct  kinds  of  diarrhoea.  The 
^^^  variety  is  dependent  on  some  irritant  which  excites  se- 
^^^^^Btion,  and  the  peristaltic  movement  of  the  intestine;  the 
*^cond  is  due  to  a  blood-poison  which  nature  attempts  to 
eliminate  by  the  intestinal  mucous  surface;  and  thirdly,  there 
**^  cases  of  diarrhoea  from  derangement  of  the  stomach,  liver, 
*^fipancreaa 

In  the  horse  we  find  improper  food,  such  as  boiled  roots 
*^d  bran,  potatoes,  damp  grass,  and  other  similar  causes, 
^^^Hipled  with  over-work  and  a  special  predisposition,  produce 
^©  first  form  of  diarrhoea.  The  second  variety  is  observed 
^^  low  types  of  influenza  and  other  fevers  ;  whereas  the  third 
^  symptomatic  of  liver  disorder. 
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Cattle  are  very  sulyect  to  diarrhoea  when  placed  on  young 
soft  pastures,  and  with  sudden  changes  of  diet  It  is  a  sym- 
torn  in  epizootic  diseases,  such  as  pleuro-pneumonia  and  con- 
tagious tyi)hoid,  whereas  it  is  seen  in  young  animals  of  all 
kinds,  when  a  dyspeptic  state  is  induced  from  an  artificial 
system  of  rearing,  and  the  milk,  imacted  on  by  the  gastric 
juice,  passes  into  the  intestine,  and  produces  an  active  peris- 
taltic movement  and  its  expulsion. 

Sj/niptoms. — Frequent  liquid  evacuations,  with  discharge 
of  Hatus,  considerable  straining,  scanty  urinary  secretion,  im- 
l^aired  ap})etite,  and  occasional  appearance  of  colicky  sym- 
toms.  When  an  irritant  is  operating  locally,  the  material 
which  produces  the  disorder  is  usually  to  be  detected  in  the 
excrement.  If  tlie  stomach  is  inactive,  alimentary  matters,  such 
as  milk,  pass  unchanged :  hence  the  name  *  white  scour'  for 
diarrh(PA  in  calves  and  lambs.  Tliere  is  always  great  foetor, 
and  a  black  condition  of  the  fieces  in  blood  diseases  which 
iiive  rise  to  diaiTlia?a.     Sometimes  preparations  of  iron,  given 
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ling  quadrupeds.     I  have  never  seen  thickening  or  exuda- 
tions. 

In  adult  animals  the  cadaveric  lesions  vary  according  to 
the  immediate  cause  of  the  frequent  alvine  evacuations. 
Kamified  redness  or  signs  of  determination  of  blood  may  be 
detected  whenever  an  irritant  operates  locally,  but  this  is 
often  not  more  than  the  turgid  condition  of  the  intestinal 
mucous  membrane  when  in  active  secretion.  Disease  of  the 
liver,  or  of  other  parts  of  the  digestive  apparatus,  may  exist, 
^  well  as  fluid  and  scanty  contents  in  the  intestina 

Treatment — In  all  animals  great  advantage  is  experienced 
from  the  employment  of  warm  water  injections.  It  is  true 
that  purgative  and  medicated  injections  are  frequently  called 
for,  but  as  a  bland  and  useful  aid  to  almost  any  kind  of 
treatment,  I  must,  in  the  first  place,  refer  to  warm  water 
clysters. 

Should  any  irritant  be  keeping  up  the  diarrhoea,  it 
should  be  expelled  by  means  of  purgatives,  diminishing 
Ae  food,  and  allowing  the  animal  little  to  drink  and  little 
exercise.  Purgatives  must  not  be  too  much  used  in  this 
complaint,  and  when  the  irritant  substances  supposed  to 
^xist  in  the  bowels  must  have  been  expelled  from  the  free 
action  of  a  cathartic,  it  may  be  necessary  to  resort  to  the 
^6ry  opposite  treatment  of  opiates  and  astringents. 

In  cattle,  cases  of  simple  diarrhoea  are  sometimes  very 
difficult  to  treat,  and  unless  the  disease  is  simply  due  to  a 
flight  cause,  such  as  a  change  of  pasture,  great  benefit  ap- 
pears to  have  been  derived,  especially  in  the  early  stages  of 
^c disorder,  from  giving  the  following  medicine: — 

Calomel 1  dr. 

Opium 1  dr. 

In  thick  gruel,  and  repeated  after  forty-eight  hours  if  the 
looseness  is  not  checked 
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Ill  the  horse  we  prefer  a  mild  dose  of  cape  aloes,  but  not 
to  be  repeated  except  at  long  intervals.  A  host  of  astringent 
preparations  have  been  suggested.  I  here  subjoin  a  few 
prescriptions  for  diarrhoea  in  the  diflTerent  domestic  ani- 
mals. 

The  following  is  a  useful  astringent  for  general  purposes: — 
Prepared  chalk  .         .         .         .     1^  oz. 


Catechu 

.      2  dr. 

Powdered  opium 

.       idr. 

Powdered  gentian     . 

2  dr. 

Water 

.     10  oz. 

Tliis  may  be  given  in  ale  or  gruel. 

As  a  tonic  astringent  draught  in  cases  of  debility,  and  when 
the  diarrhoea  seems  to  be  due  to  the  animal's  weakness, 
either  of  the  following  formulae  may  be  employed  for  the 
horse  or  ox : — 

Tannic  acid        .         .         .         .         .     ^  dr. 
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There  are  cases  of  chronic  diarrhoea  in  horses  and  cattle 
that  are  benefited  by  mineral  astringents,  such  as  acetate  cf 
line  or  sulphate  of  copper.  The  latter  is  a  very  j&tvourite 
remedy  with  some  practitioners.  When  the  feces  are  very 
fetid,  and  the  prostration  very  great,  the  following  prepara- 
tion may  be  tried: — 

Chlorinated  lime     .         .         .         .         2  dr. 
Tincture  of  arnica  .         .         .         2  dr. 

Nitric  ether 1  oz. 

This  may  be  given  in  cold  water  twice  or  thrice  daily. 

Alum  whey  is  a  very  useful  preparation,  especially  for 
snaall  and  weakly  animals.  It  is  prepared  by  boiling  together 
for  ten  minutes  half  an  ounce  of  alum  and  two  quarts  of 
ittilk;  when  strained  a  very  useful  agent  is  obtained,  and 
°^y  be  given  twice  daily.  Starch  emulsion  forms  a  very 
good  material  for  clysters  in  diarrhoea,  and  thin  wheaten 
flour  gruel  may  be  allowed  to  horses  and  cattle  to  drink. 

Imperfobate  ANua 
This  is  a  congenital  malformation  which  is  occasionally 
1^  with  in  all  our  domestic  animals.  I  have  seen  a  case  in  a 
bitch  in  which  the  anus  appeared  to  be  well  formed,  but  closed 
by  a  continuous  skin,  and  the  faeces  passed  through  the  vagina. 
There  was  a  congenital  recto-vaginal  fistula.  More  fre- 
quently a  veterinary  surgeon  meets  with  cases  in  foals  and 
'•Ivea  in  which  symptoms  of  colic  are  very  severe.  On 
^^topting  to  give  injections,  it  is  found  that  the  fluid  will 
^  pass  up,  and  at  a  short  distance  from  the  anus  the  rectum 
foons  a  pouch,  and  is  not  continuous  with  the  alimentary 
CttaL  In  other  instances,  the  anus  is  closed,  and  the  colon 
^^nniiiates  in  a  cul-de-sac,  there  being  no  rectum  at  alL  All 
^  cases  prove  incurable,  and  are  speedily  fatal 
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Fistula  in  Ano. 
This  trou])lesome  affection  has  been  only  witnessed  in  the 
liorse  and  ox.  There  are  the  so-called  false  fistnlee  in  ano, 
depending  on  disease  of  the  pelvic  bones ;  and  the  true 
listiila,  which  consists  in  a  sinus  formed  beneath  the  anus  on 
the  side  of  the  rectum,  and  in  some  instances  opening  into 
the  hatter;  whereas  in  others  it  is  blind,  or  terminating 
abruptly  at  the  coats  of  the  intestines.  Wlien  there  is  a  free 
opening  from  the  rectum  to  the  external  surface  the  fistula 
is  said  to  be  complete,  and  when  there  is  but  one  opening, 
and  that  cutaneous,  the  fistula  is  said  to  be  a  blind  external 
one ;  whereas,  in  a  few  instances,  though  very  rare  in  the 
lower  animals,  a  blind  internal  fistula  exists,  that  is  to  say, 
there  is  only  an  opening  in  the  intestine  communicating  with 
the  sinus.  The  false  fistuhe  in  ano  have  always  an  external 
opening,  and  they  may  be  detected  by  probing,  when  the 
grating  of  diseased  bone  is  perceived. 
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with  pua     A  probe  is  necessary,  as  well  as  manual  explora- 
tion of  the  rectum,  to  determine  the  nature  of  the  fistula. 

Treatment — ^The  only  treatment  consists  in  using  the 
knife  freely,  dividing  the  sphincter  ani,  and  then  dravdng  the 
lips  of  the  wound  together.  In  the  dog,  especially,  laxatives 
should  be  frequently  administered  whilst  the  animal  is  under 
treatment 

Dilatation  of  the  Rectum. 

I  have  witnessed  in  dogs  subject  to  constipation,  the 
cumulation  of  faeces  in  a  dilated  rectum  to  such  an  extent 
that  all  natural  efforts  failed  to  expel  them.  In  the  second 
volume  of  the  Edinburgh  Veterinary  Review,  at  page  412, 
the  following  will  be  found: — "Adam  observed  in  a  six-year- 
old  poodle  and  in  an  eight-year-old  pointer,  a  very  peculiar 
affection  of  the  rectum.  The  appearances  consisted  in  the 
dog  attempting  to  void  faeces,  and  straining  violently,  but 
^thout  effect  The  anus  was  observed  protruded,  and  form- 
JJ^  a  round,  hard  swelling,  and  on  examining  the  rectum 
^Ui  the  oiled  finger,  a  solid  portion  of  excrement  was  found 
^  it,  which,  in  the  one  dog  was  fixed  in  a  dilatation  above, 
Mid  in  another  below,  the  anus.  From  the  existence  of  these 
pouches,  faeces  accumulated,  grew  hard,  induced  tenesmus, 
ttd  the  passage  of  other  feculent  matter  was  totally  pre- 
sented. The  treatment  consists  in  allowing  only  soft  food, 
^  bones,  giving  oil  occasionally,  and  removing  the  solid 
cj^ment  by  clysters." 

As  the  abnormal  dilatation  favours  the  accumulation  of 
excrement,  I  would  suggest  the  use  of  astringents  locally  to 
diminish  or  overcome  the  deformity. 

Prolapsus  Aki — Exania. 
This  accident  occurs  in  all  domestic  animals,  and  is  seen. 
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m  Hertwig  says,  in  tliree  forma  ■— "I  atly,  the  rectmn  protmd^B 
tlirotigh  the  sphincter,  and  hangs  behind  the  anna;  2i]dly, 
the  anns  firo|>R  fniTvard,  ami  there  is  eversioii  of  its  mucous 
jneni  lira  lie;  ;]rdly,  there  may  l>e  only  a  portion  of  mucous 
memlininee  on  one  side  protruding* 

In  the  first  fnrm  there  is  a  decided  eversion,  and  a  red  swol- 
ii-n  intestine  i^  observed  to  hang  through  the  anus  to  the 
extent  of  an  inch,  five  or  six  inches,  or  even  a  foot  and  a- 
lialf  There  is  pjreat  difficnlty  in  replacing  it,  or  pushing  the 
finger  tlirotigh  the  opening.  In  the  second  form  the  evemon 
is  deeper;  and  in  the  third,  there  is  a  chance  of  confiision  with 
I'tictal  pol}"i5i. 

Causes. — Violent  straining,  especially  in  diarrhoea^  tym- 
j>anitis,  or  when  womis  prodnce  great  irritation.  Prolapsus 
ani  is  not  uncommon  in  ca^es  of  difficult  labour,  and  is  some- 
times the  result  of  baek-mking,  an  operation  which  I  am 
irlad  to  have  an  opportunity  of  condemning.  It  is  at  best 
useless,  and  always  dangerous.     E^loration  of  the  peJtic 
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in  wliich  the  protruded  intestine  has  to  be  removed  by  fireely 
amputating  with  the  knife,  and  sewing  the  intestine  to  the 
margin  of  the  anus  by  metallic  sutures.  Tubes  and  trusses 
have  been  made  for  the  lower  animals,  but  they  are  not 
readily  applied,  or  of  much  practical  utility  when  they  can  be 
placed  conveniently. 

HEMORRHOIDa — PtLES. 

Most  of  our  domestic  animals  are  occasionally  subject  to 
tumoors  at  the  verge  of  the  anus,  and  which  consist  in  abnor- 
Hud  distention  of  the  rectal  or  hemorrhoidal  veins,  or  in  a 
niorbid  development  of  skin  or  mucous  membrane.. 

Symptoms. — In  cattle,  loss  of  appetite,  suspended  rumina- 
tion, dulness,  with  stifihess  of  the  hind  extremities,  and  dis- 
inclination to  move  the  hind  limbs,  both  when  standing  or 
lying,  are  amongst  the  most  marked  signs  of  troublesome 
hemorrhoida    The  tail  is  stiflf  and  dry;  faeces,  tinged  with 
l^lood,  are  found.    The  pulse  is  hard  and  full,  secretion  of 
Jnilk  checked,  mouth  hot,  conjunctiva  reddened,  muzzle  dry, 
anxious  look  and  sunken  eyes.    The  extremities  and  ears  are 
cold,  and  the  animal  paws,  yawns,  and  moans.    Tumours  of 
the  mucous  membrane  are  felt  within  the  anus,  which  con- 
tain venous  blood,  and,  on  withdrawing  the  baud,  it  is  found 
covered  with  blood      K  the  tumors  are  broken,  coaguk 
may  be  carried  out  with  the  hand,  and  the  hemorrhoids  dis- 
appear in  ten  or  twelve  hours,  or  severe  symptoms  occasion- 
ally Jesuit,  with  inflammation  of  the  rectum,  &c.    A  similar 
condition  has  been  observed  in  sheep. 

In  the  dog,  hemorrhoids  may  be  either  within  or  outside 
the  sphincter.  They  are  very  troublesome,  but  do  not  give 
rise  to  any  febrile  disturbance,  and  are  connected  with  obsti- 
nate constipation. 

Several  veterinarians  have  recorded  cases  of  hemorrhoids 
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in  tlhi  linrsp.  Messrs  Colliiis  of  the  16th  Lancers*  and 
\\\'ll^  of  Noi^ichf  have  recorded  cases.  A  typical  instance 
was  c'intribiittd  l>y  Mr  Hoiloway  to  the  Veterinarian  for 
lS-3(i  Tiie  tuiDour-s  were  vascular,  and  discharged  biood 
when  the  hardened  excrement  was  voided  with  violent  efforts. 
Treatment  c^ insists  in  purgatives,  cold  water  clysters, 
the  iLso  of  food  which  will  favour  a  relaxed  ^tate  of  the 
iMjwels,  and  opium  f^uppositories. 


HlENIA. 

By  hernia  is  meant  the  protrusion  of  any  cirgEii  through 
an  o]>eiiiuiT^  whether  natural  or  artificial     It  is  not  necessary 
tliot  the  protrudinir  vi.scus  should  find  its  way  into,  or  form 
for  itself  a  cavity^  a.-^  in  the  case  of  hernia  iridis,  or  protru — 
-sifjii  uf  iriis  tlu'ough  the  cornea.     We  commonly  appjy  th*=^- 
tf^rjn  lieinia  to  rapture.^  or  displacements  of  portions  of  th^= 
int*/stinal  tube,  omentum,  or  other  abdominal  orgam 

Henri ii:'  are  classified  according  to  their  position,  as  w£^^ 
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So  long  as  a  hernia  is  not  strangulated,  the  animal  is  but 
slightly  inconvenienced  by  it,  and  internal  ruptures  are  not 
i'ecognised  nntU  producing  obstruction  to  the  course  of  the 
intestinal  contents.  Superficial  hemiae  are  readily  diagnosed 
by  the  character  of  the  swelling,  and  the  anatomical  peculi- 
arities of  the  lesion. 

Umbilical  Hebnia. — ^Exomphalos. 
This  is  not  unfrequently  congenital,  and  if  not  seen  on  the 
a^TMnal  at  birth,  it  usually  occurs  in  the  early  periods  of  Ufe, 
from  the  circumstance  that  the  navel  closes  efiectually  in 
*<iult  animals.  Hertwig  has  seen  it,  however,  in  horses 
^ght,  ten,  or  twelve  years  old.  It  is  most  rarely  seen  in 
*Heep  and  pigs,  and  consists  in  the  protrusion  of  omentum 
<^^  intestine  through  the  umbilicus. 

Symptoms. — It  is  the  presence  of  a  fluctuating  tumour  at 
^e  navel,  varying  much  in  size,  and  seen  from  the  time  of 
"^vrth,  or  shortly  after,  that  indicates  exomphaloa  We  rarely 
'^^Te  this  hernia  strangulated. 

Treatment — In  some  fortimate  instances,  the  intestine  is 
*J^wn  into  the  abdomen  as  the  animal  grows,  the  mesentery 
^^^ing  proportionately  shorter  in  the  adult  as  compared  with 
^e  young  animal  The  only  surgical  interference  of  ser- 
^ce  consists  in  appropriate  bandages,  with  a  compress  for 
^e  navel  in  very  young  animals,  and,  in  severe  cases  of  old 
*^ding,  a  pair  of  wooden  clams  must  be  placed  tightly  over 
^e  skin  forming  the  hernial  sac,  whilst  the  animal  is  on  its 
^^^ck,  and  the  hernia  is  thoroughly  reduced.  A  tight  ligature 
^^^>tmd  the  neck  of  the  hernial  sac  is  often  eflTectuaL 

Inguinal  Hebnia  (Fig.  106.) 
In  stallions,  and  in  young  animals  tsa  more  frequently  than 
^H  ft  fold  of  intestine  passes  into  the  inguinal  canal,  through 
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hich  the  spermatic  duct  passes  from  the  testicle  into  the 

ilvis.     It  is  an  accident  which  continental  veterinarians  and 

■actitioners  in  India  meet  with  more  frequently  than  we  do 

Great  Britain,  from  the  fact  that  stallions  are  not  often 

led  for  working  purposes  in  this  country. 

Symptoms, — ^Whenever  a  stallion  is  affected  with  symptoms 

'  intestinal  obstruction  and  severe  colic,  already  noticed  in 

ascribing  the  latter  affection,  it  is  the  duty  of  the  veterinary 

rgeon  to  cause  a  discharge  of  contents  of  the  rectum  by  an 

jection,  and  then  pass  his  hand  into  the  intestine  and  feel 

e  internal  abdominal  ring.     The  imprisoned  intestine  will 

•sily  be  felt,  should  inguinal  hernia  exist.     Eetraction  of 

e  testicle  on  the  side  affected,  cold  sweats  about  the  scrotum 

id  thighs,  looking  anxiously  round  to  the  flank  on  the  side 

fected,  are  all  symptoms  which  aid  in  diagnosis. 

Treatment — By  manipulation  the  incarcerated  intestine 

pushed  back,  and  if  not,  the  inguinal  canal  has  to  be 

>ened  by  a  small  incision,  and  the  reduction  of  the  hernia 

fected  through  it 

Scrotal  Hernia. 

The  inguinal  canal  soon  becomes  dilated  in  young  animals, 
t^en  intestine  or  omentum  has  passed  into  it.  The  scrotum 
^n  becomes  the  hernial  sac,  a  circumstance  which  is  not 
^asible  in  man,  from  the  complete  separation  between  the 
-Htoneal  cavity  and  tunica  vaginalis.  As  the  two  serous 
^mbranes  remain  continuous  in  the  lower  animals  through- 
^t  the  whole  lifetime,  part  of  the  abdominal  contents  may 
^  into  the  cavity  containing  the  testicle. 

Symptoms. — In  many  cases,  and  especially  in  colts,  calves, 
^^g  pigs,  &c.,  it  is  only  when  they  are  to  be  castrated  that 
^e  lesion  is  discovered.  The  covered  operation  of  castration 
^  then  to  be  performed.     Fig.  107  shows  the  anatomical 
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disposition  of  the  parta  The  henik,  espeeklly  in  a 
animals,  may  become  straugulated  from  a  violent  stram, 
Symptoms  of  severe  rolio  .iml  <  ►lr?triiction  arc  noticed^  a 
cases  of  volvulus.  Ti>i  rTilnir^ui  .st  return  at  once  indic 
the  nature  of  tlie  catise  of  suffering  iji  these  eassKid, 
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TrecUment — I  must  caution  all,  that  when  hernia  is  pre- 
sent drags  of  any  kind  are  very  dangerous.  An  operation  is 
indispensable,  and  in  scrotal  hemia  the  line  of  practice  is  to 
place  the  animal  on  its  back,  and  by  the  taxis  to  return  the 
intestine  into  the  abdomen.  When  this  is  found  impractic- 
able, an  operation  has  to  be  performed,  which  consists  in 
^viding  the  constriction  and  castrating  the  animal  by  the 
^vered  operation.* 

The  first  winter  I  was  in  Edinburgh,  a  remarkable  case 
^^me  under  my  observation.  An  aged  gelding  was  seized 
^th  severe  symptoms  of  colic,  and  a  practitioner  was  called 
^pon  to  treat  it  He  administered  one  of  the  antispasmodic 
^^ughts  which  I  have  before  condemned,  I  happened  to 
^ee  the  animal  in  pain,  and,  on  examining  it,  found  a  scrotal 
'iemia.  In  fact,  I  did  not  think  the  animal  was  a  gelding 
^til  I  had  it  cast,  applied  the  taxis,  relieved  the  animal,  and 
^w  that  the  horse  was  castrated. 

Ventkal  Hebnia. 

This  is  an  accident,  which  consists  in  the  intestine  pro- 

^^ding  through  an  artificial  opening  in  the  abdominal  walls, 

P^X)duced  by  violence.    The  size  varies  very  greatly  in  difierent 

^^^^ses,  and  we  rarely  find  that  strangulation  occurs.     Ventral 

•feerniae  are  rarely  curable,  except  when  recent;  and  I  should 

^^ommend  every  practitioner  called  to  an  animal  shortly 

*fter  the  accident,  to  cast  at  once,  make  a  moderate  incision 

^to  the  hernial  sac,  and  having  pressed  the  intestine  into  the 

*bdomen,  introduce  a  number  of  strong  metallic  sutures 

^^ugh  the  muscular  wound.     Thus  treated,  the  cases  some- 

^es  do  well,  however  extensive  the  laceration  may  be.     I 

^0  not  advise  compression,  &c.,  as  adhesion  occurs  between 

*  See  the  Vetennar%aaC$  Fadt-Meevm.    Second  Edition. 
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tht^  iiUestiiK!  and  \wnml  neck  or  sac,  and  a  imdlcal  cure  is 
afterwards  impossibla 


Mesinteeic  Heskia. 
This  is  one  of  the  iatemal  lesious  which  cannot  ht 
liuguished  fix^m  ordinary  volvulus,  iutiiB^uaception,  or  ol 
causes  of  strangulation  of  the  intestina     After  dc«th  it  is 
f  iund  that  a  fold  of  mtestine  has  accidentally  slipped  through 
a  tear  in  the  mesentery. 
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TMb  intarestbg  lesion  occurs  in  certaia  districts,  and 
especially  in  conutriea  where  oxen  are  worked  in  the  plon^h^    ^ 
It  has  been  erroneoiiBly  considered  as  a  ligature  of  the  intes — - 
title  by  the  spermatic  cord,  which  is  left  long  in  c^stratin^agg 
by  pulling  out  the  testicle  after  an  incUion  in  the  serottun. 

The  nature  of  the  Imon  has  been  well  described  by 
(ieraian  veterinariana     It  consists  in  protrusion  of  intesti 
through  a  laceration  of  the  peritoneum  into  a  cul-de-a 
l>etween  the  remnant  of  the  spermatic  cord  and  the  margSSji 
tjf  the  pelvis.     It  is  indicated  by  severe  abdominal  pain,  \ 
ig  recognised  at  once  by  the  practitioners  who  oft^  me 
with  cases  in  the  districts  where  it  is  observed. 

Treatment — It  is  possible  to  have  a  spontaneous 
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Phbenic  and  Omental  Hebnia. 
These  are  lesions  due  to  violent  efforts,  and  occurring 
during  the  straggles  in  attacks  of  colic,  &c     The  first  con- 
sists in  rapture  of  the  diaphragm,  and  protrusion  of  the  in- 
^^tine  into  the  thorax,  and  the  other  consists  in  passage  of 
^  fold  of  gut  through  the  foramen  of  Winslow  and  the  omen- 
<^aJ  sac.    They  are  incurable  lesiona     I  shall  hereafter  have 
^>ocasion  to  notice  Buptures  of  the  Diaphragm. 

Diseases  of  the  Livee. 

There  are  many  diseases  of  the  liver  in  the  lower  animals 

"^lich  are  not  recognised  during  Ufe,  and  some  that  are  symp- 

'^<>matic  of  constitutional  disturbance.    Thus,  we  find  the  livers 

^^f  cattle  slaughtered  for  human  food  firequently  the  seat  of 

^^i^ganic  lesion,  never  suspected  during  life,  and  in  other  in- 

^t;ance8  we  have  symptoms  of  general  anaemia  and  dropsy, 

'^^hich,  on  a  post-mortem  examination,  prove  to  have  been 

^^onnected  with  hepatic  disease,  though  no  sign  during  life 

^ould   have   indicated  that  this  organ    was  more  especi- 

^y  implicated.     We  have  here  to  deal  with  disorders  of  the 

Uver  as  a  secreting  organ,  and  at  a  future  time  we  shall 

indicate  some  blood  changes  dependent  on  a  disturbance  in 

^e  blood-forming  process  carried  on  in  the  liver. 

Jaundice. — Ictebus. 

It  is  rare  to  see  attacks  of  jaundice  in  animals,  except  in 
dangerous  fevers,  such  as  distemper  in  the  dog,  or  contagious 
typhoid  in  cattle.  There  are,  it  is  true,  some  cases  due  to 
hepatic  inertia,  which  may  merit  the  simple  name  of  jaundice, 
bat  commonly  this  must  be  regarded  as  a  symptom. 

The  inmiediate  cause  of  jaundice  has  given  rise  to  coivd- 
derable  discussiaa    It  is  declared  by  some  aa  ]^xo\»«b\<&  ^(}c^X>, 
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uveu  in  Q  state  of  1  wealth,  all  the  bile  foi'EieJ  in  tlie  liver  does 
not  pas3  into  the  bile  duct8,  but  that  a  portion  of  it  enters 
the  hepatic  vsiiis,  along  with  the  Bugar ;  the  qimntity  which  fl 
thuB  enters,  varying  with  the  distribution  of  the  blood  in  the 
gland,  and  with  the  relative  degrees  of  pressure  exerted  by  the 
contents  of  the  veins,  and  of  tlie  minute  bile  dncts  npou  the 
accreting  cells,  being  lai^gest,  when  the  pressure  on  the  sideA 
of  the  veins  m  least,  and  when  that  on  the  ducta  is  greatest. 
The  biliary  acids  which  thus  enter  the  blood,  or  which  are 
i-e-absorbed  from  the  intestines,   are  supposed  to  undergo 
certain  changes  from  osydation,  and  may  thus  ac4?oiuit  for  the 
large  quantity  of  taurine  which  has  bcwi  found  in  the  healthy 
lung,  and  for  the  pigments  whieh  are  naturally  voided  in  th©l 
urine.     When,  however,  anything  in  teiferes  with  these  nor-  j 
mal  metamorphoses  in  the  blood,  as  when  this  fluid  become 
contaminated  by  the  purulent  infection^  or  by   any  other 
poisQUj  it  is  supposed,  that  the  complete  metainorphosis  of  ther 
colourless  bile  into  urinary  pigments  is  arrested,  and  tliat  tha^ 
intermediate  substance,  bOe -pigment,  is  formed  in  the  bloody 
so  as  U)  colour  the  various  tissues  and  secrctiona 

Kuhne  has  studied  this  question^  and  does  not  believe  thaO^ 
the  biliary  acids  are  changed  in  the  blood  into  bile-pigmentj^ 
but  shows  that  blood-pigment  is  changed  in  to  bile-pigment:,^ 
under  the  influence  of  the  biliary  acida     By  atloptiiijw  th^ 
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Membranes  and  the  skin.    There  is  usually  loss  of  appetite, 
a  slimy  fiirred  tongue;  dry,  hard  dung  covered  with  mucus. 
The  digestive  organs  are  most  disturbed,  and  the  colouring 
principles  of  bile  are  discharged  by  the  kidneys,  as  proved  by 
^6  manner  in  which  it  tinges  paper  when  dipped  in  the 
Uxine  and  dried.     If  jaundice  is  not  relieved,  the  animal  com- 
pletely loses  its  appetite,  becomes  anaemic,  its  limbs  are  occa- 
rfonally  cedematous,  and  the  temperature  of  the  body  becomes 
^eiy  low.     These  symptoms  often  continue,  notwithstanding 
Motive  measures  being  directed  for  their  removal 

Post-mortem  appearances, — In  cases  of  jaundice  which 
^nninate  fetally,  the  gall-ducts  are  found  indurated  or  ob- 
^t^iructed  by  gall-stones,  hydatids,  abscesses,  or  other  enlarge- 
J^^^^nts  which  form  on  them. 

The  treatment  of  jaundice  consists  in  the  internal  use  of 
^loes  and  saline  purgatives.  After  these,  if  jaundice  continue, 
^  ^iose  of  calomel  may  be  given,  but  perhaps  greater  reliance 
^^^iH  be  placed  in  continuing  with  neutral  salts,  such  as  nitre 
*^x<l  sulphate  of  soda,  in  two  or  four  ounce  doses  daily.  Tur- 
P^cntine  in  linseed  tea,  either  alone  or  combined  with  aloes, 
^^^*  been  recommended,  besides  the  external  use  of  rube- 
^^oients.  Clysters  prove  of  great  service  in  the  treatment  of 
^^4^  disease. 

HTPERiEafiA,  OB  Congestion  of  the  Ltver. — 

HiEPATIKRHCEA. 

Heat,  good  feeding,  and  inactivity,  are  great  causes  of  hepatic 
^^aangement  In  all  animals,  as  in  man,  this  is  observed, 
^*^ough  in  the  latter  the  use  of  alcoholic  beverages,  besides 
5^^4ier  circumstances  incidental  to  a  very  artificial  mode  of  liv- 
*^^^^fevour  materially  congestion  and  other  diseases  of  the  liver. 

The  pampered  horse  is,  however,  subject  to  maladka  ^i 
^*Us  organ  to  no  small  extent. 
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There  aie  iuytances  of  liver  disease  iai  tJae  boree  of  j»ecii- 
liarly  iiisidioua  origin,  and  mdi(»ted  by  a  sUte  of  obesity. 
pallor,  and  occasional  yeUownesa  of  the  mucous  membranes, 
didness,  and  very  sleek  skin,  with  oc^ca^ional  attacks  of^^ 
lameness  in  the  off  fore-le^  Pulse  soft,  rather  weak  and 
slow,  numbering  about  28  per  minutei 

Over-exertion  or  excessive  repletion  of  the  stomach,  maj 
give  rise  to  colicky  symptoms,  or  to  more  dangerous  indie 
tions  of  internal  hsemDirbage.  The  animal  Mls^  roDs,  sighs 
and  breathes  heavily,  looking  ronnd  t<*  the  right  side, 
suffering  &om  intense  cold  ears  and  limbsv  The  eyes  n^amm 
blanched,  pupils  dilated,  anxious  expression  of  countenane^— se 
pulse  small,  and  very  frequent  The  animal  m  restive,  m  ^«^ 
discharges  a  scanty  quantity  of  high-coloured  urina  t  t^ 
breath  is  foetid,  tongue  forreil,  and  mouth  ckramy.  In  sor^^ie 
eases  the  paroxysms  are  not  so  severe  as  to  cause  animus  to 
faint,  and  a  horse  may  stand  propping  himself  up  by  the  &»^^^ 
of  the  stall,  or  if  moved,  has  a  staggering  gait,  and  manife-^g^fc. 
ing  most  of  the  above-mentional  symptoma  wM 

Post-^nortem  appearances. — In  the  early  stages  the  li^^'i^ 
is  not  changed  in  form,  but  is  bulky,  of  a  uniform,  or      ^^ 
some  ciLses,  irregular  dark  reddish-brown  colour,  and  Ai^" 
tended   with   blood      Kot    unireqnently  in   the   hom^    "^^^ 
aecimens  of  'nutmetj  hver/  in  which  there-    ^^ 
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finger  lacerates  its  tissue  on  the  slightest  pressure.    So  long 

9«  the  Glisson's  capsule  remains  intact,  the  haemorrhages  are 

xi.ot  £ELtal,  but  when,  after  a  succession  of  paroxysms,  a  f&tal 

bleeding  supervenes,  we  find,  in  addition   to    the  above 

fX)st-mortem  signs,  an  efiusion  of  blood  in  the  abdomen, 

^    large  rupture  in  the  liver,  and  a  pallid  condition  of 

^lie  whole  body.    The  heart  is  frequently  the  seat  of  fatty 

^J^egeneration,  and  the  deposits  of  fat  over  the  body  are  very 

^sartensive. 

Pathology, — It  is  probable  that  fatty  degeneration  of  the 
^K^eart  and  a  languid  circulation  predispose  to  congestion  of 
'^^e  liver.  This  organ,  under  the  influence  of  heat,  the  rapid 
^^iCcmnulation  of  fat,  and  unduly  taxed  by  the  rich  food  which 
'tiie  animal  is  allowed,  is  affected  with  hyperaemia,  conges- 
'^^on,  and  fatty  degeration,  predisposing  to  hsemorrhage  and 
^•mptures  such  as  we  have  described. 

Treatment, — Hygienic  rules  should  be  obeyed  as  to  food, 
^^xerdse,  and  ventilation.  Aloetic  purgatives  may  be  occa- 
^Kionally  given.  Bleeding  should  be  avoided.  It  is  during 
"tJie  paroxysms  that  we  are  often  called  upon  to  treat,  but  we 
^^ian  do  little  good  except  keep  the  animal  quiet,  give  cold- 
"Vrater  clysters,  apply  pounded  ice  and  salt  to  the  region  of 
'^he  liver,  and  dash  cold  water  on  the  body.  Mr  John  Field 
X'ecommended  the  administration  of  the  following — 

Ck)paiba 1|  oz. 

Linseed  tea 12    „ 

*S\m  may  be  repeated. 

The  following  may  also  be  of  great  service — 

Dilute  sulphuric  acid      .        .         .         4  oz. 
Compound  tincture  of  cinnamon      .         4  „ 
One  or  two  tablespoonfuls  in  a  quart  of  water  every  three  or 
four  hours  imtil  the  animal  rallies.     Preparations  of  ammoi^ia. 
and  stimulastsf  in  general  should  be  avoided.    ^xil^'dX/^  ^i 
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iron  may  ho  j^iven  in  fui>d  w!ien  all  severe  symptoms  have 
subsided,  but  should  be  continued  m  drachm  doses  only  two 
or  three  days. 

The  dise^e  h  very  refractory,  and  as  the  parojcyuns 
increase  in  frequency  and  severity,  the  animal's  life  is  in 
imminent  dmnger. 


1 
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HiPATina. 

Edll  very  justly  remarks,  iu  Ma  able  work  on  Pathology,„<_. 

that  this  is  a  most  rare  disease  affecting  our  domestic  ani 

inals,  and  the  cases  that  are  diagnosed  as  hepatitis  should  it^si^ 

all  probability  be  regarded  as  simple  hypera^mia  or  conges 

tion  of  the  liver — ^indeed,  the  disease  that  we  have  Inst  con^ 

sidered.     The   same  author  remarks   that  he  lias  hithe 
only  seen  a  fe\r  instaiees  of  hepatitis  in  the  horse.     The 
flamed  portions  of  the  liver  were  found  of  a  yellowish  or  red 
dish-grey  colour,  very  soft,  and  interspersed  with  yellowisl 
points  of  suppuratioa.     The  hepatic  parencb™a  siUTouTidbi* 
these    spobg    were  congested,  and  the  peritoneal  eoverina 
opaque.     Mr  John  Field  recorda  a  case  of  abscess  in  th 
liver,  and  says:^ 

''September  15th,  1823.^ — A  bay  gelding,  belotiging 

Mr  P ',died  on  the  above  day,  and  upon  oscamining  tli»^ 

body,  it  appeared  that  an  absceus  had  tormed  in  the  rigl 
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In  another  instance,  on  examining  the  liver,  which  was 

63ctremely  high-colonred  and  in  some  parts  tumid,  there  were 

^und  throughout  its  substance  collections  of  pus,  from  the 

^l^e  of  a  pea  to  that  of  a  hen's  egg.     These  collections  did 

^ot  form  at  r^ular  distances,  but  had  more  or  less  of  the 

^^^hstance  of  the  liver  between  them. 

Metastatic  abscesses,  which  are  the  result  of  a  constitutional 
^^>:iidency  to  the  production  of  pus  in  different  parts  of  the 
t^<:>iy,  are  frequently  seen  in  the  liver,  but  we  shall  allude  to 
^^■J^fcis  variety  under  the  head  Blood  Diseasea 

I  have  had  occasion  to  examine  livers  both  of  the  ox  and 
t^^iirse,  in  which  the  peritoneal  surface  was  considerably  thick- 
^s^ifced,  and  consolidation  of  the  substance  of  the  gland  had 
^"^^-^curred  to  some  depth.  In  some  instances,  and  not  rare  in 
^^^^  cows,  a  circumscribed  abscess  has  been  discovered  sur- 
^■^'C^unded  by  dense  layers  of  plastic  lymph,  having  imdergone 
^'  npartial  organization.  Roll  particularly  notices  these  coUec- 
^-^^Dns  of  pus  in  '  capsules  with  thick  walls '  (dickwandigen 
^'gmpseln)  which  have  resulted  from  an  attack  of  hepatitia 

In  hot  countries,  inflanmiation  of  the  liver  is  said  some- 
^^^■^•-^nes  to  assume  an  epizootic  form,  especially  about  the  end 
*^^^^  the  summer.  It  is  almost  always  connected  with  inflam- 
^^^^^Ation  of  other  abdominal  organs;  after  death  the  liver  is 
^^-^imd  congested,  of  a  greyish-red  colour,  and  weighing  from 
"^^  to  50  pounds.  In  addition  to  ordinary  symptoms,  there 
^^^  irritation  of  the  skin.  Lessona  describes  such  an  epizootic 
^^  having  occurred  in  Italy,  in  1827. 

There  is  no  animal  declared  to  be  more  frequently  affected 
I       ^^ith  hepatitis  than  the  dog,  and  probably  because  jaundice 
I       ^  frequently  observed  in  this  animal 
I  SymptOfM. — As  Janosch  correctly  states,  there  is  no  disease 

1       ^ore  difficult  to  recognise  than  hepatitis.    It  seldom  occurs 
1        ^  an  acute  affection,  and  mostly  in  a  chronic  form.   Animals 
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atfected  with  this  disease  are  dull  and  listless ;  ii 
no  severe  pain;  respiration  is  not  thoracic,  but 
entirely  abdominal;  the  skin  is  harsh,  dry,  and  coa 
ing.  The  visible  mucous  membranes  have  a  reddish- 
colour,  and  the  tongue  is  furred  and  dirty.  Pulse  is  sm; 
frequent,  Init  irregular  both  as  to  number  andcharacte 
some  instances  it  is  remarkably  slow.  The  faeces  are  ha] 
often  coated  with  mucus,  and  when  the  disease  advam 
symptoms  of  jaundice  are  most  marked.  In  acut 
disease,  from  a  check  to  the  secretion  of  bile,  the  exci 
beecnnes  white,  clayey,  and  very  fetid.  The  febrile  synr 
are  sometimes  severe,  if  the  peritoneal  coat  is  much 
cated,  and  subside  when  the  abdomen  enlarges  from  ef 
SJiould  dro[)sy  thus  result,  the  animal  becomes  enia 
and  dies  witliin  a  few  weeks, 

Treatmont — I  do  not  agree  with  the  recommen 
^nven  ]>y  ]\Ir  Percivall  to  bleed  repeatedly,  abstracting, 
ever,  small  tjuantities  in  this  disease.     Cathartics,  and 
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Echinococcns  veterinoram,  a  hydatid,  which  may  be  found  in 
any  of  the  internal  organs,  also  frequently  infests  the  liver. 

BnjAEY  Calcull 

Gall-stones  are  very  commonly  met  with  in  the  ducts  of 

the  liver.    They  yary  in  size  from  a  pin's  head  to  a  pigeon's 

^gg.    I  have  only  seen  one  as  large  as  the  latter,  and  that 

from  a  horsa     Sometimes  a  deposit  forms  on  the  inside  of 


I 


Fig.  108. 
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the  gall-ducts,  especially  when  these  have  become 
from  the  presence  of  flukes  in  them  (see  Fig.  108.) 
casts  of  the  gall-ducts  are  found  by  Dr  Thudichum 
composed  of  cholocrome  (colouring  matter  of  bile)  j 
tated  in  a  granular  fonn. 

It  is  chiefly  in  the  ox  that  gall-stones  are  discover 
they  are  made  up  of  cholocrome,  with  cholic  acid, 
phates,  and  carbonates  of  lime  and  magnesia. 

Un})leasant  symptoms  only  arise  when  the  gall-stoi 
passed  through  the  ducts  and  become  fixed  by  the  spa 
action  of  the  latter.  The  pain  they  induce  is  very 
but  tlie  true  cause  of  the  suffering  is  never  diagnosed 
lower  animals.  Jaundice,  attended  with  pains  at  in 
may  tuni  our  attention  to  the  liver. 

Aloetic  i)urgatives  must  be  given  in  such  cases,  besi 
use  of  alkaline  salts,  phosphates,  according  to  Dr  Thud 
and  chloride  of  sodium. 
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The  principles  which  are  dissolved  in  the  process  of  digestion, 
and  fitted  for  the  purposes  of  nutrition,  circulate  throughout 
ihe  system,  modified  or  unmodified,  in  the  blood.  The  blood- 
vessels^ through  which  the  vital  fluid  is  propelled  by  a  mus- 
cular organ,  the  heart,  constitute  the  vascular  or  circulatory 
•pparatns.  IVom  the  heart  the  blood  passes  into  channels, 
which,  fixmi  being  almost  invariably  empty  immediately  after 
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death,  were  believed  by  the  ancients  to  contam  air;  they  are 
the  arteded  which  subrlivide  into  very  minute  vessels  of  hair- 
like tiiirne^s — the  cafiillaries;  the  latter  in  their  torn  join  or 
coalesL^e  so  as  to  form  the  veins,  through  which  the  blood 
passes  back  to  the  he-art.  Every  animal  may  be  compared  t^ 
a  spoTige  for  it;^  porosity,  and  is  saturated  by  liquid  blood, 
whicli  mns  a  definite  course  in  accordance  with  the  disposi- 
tion of  vessels,  and  a  propelling  organ,  the  heart 
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Usually  described  as  a  hollow  muscle  or  a  saccular  organ, 
provided  vnth  mus{!ular  walls,  the  heart  is  ill  reality  a  modi- 
fieatitm  of  the  vessels  at  a  definite  spot,  to  ensure  a  regular 
action,  whereby  the  blood  is  impelled  in  the  circulatory  ap- 
paratus. Its  position  is  constant,  just  like  the  position  of  the 
stomach,  liver,  and  other  important  viscera.     It  is  somewhat 
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liquid  or  Taponr  constantly  exists.     The  serous  membrane  is 
smooth,  and  covered  by  delicate  epithelial  cells.     (Fig.  109.) 


Fig.  100.— TeaseUted  epithelium  from 
pencardiom  of  sheep.  Fusiform  cells 
are  shown,  such  as  are  constantlj  seen, 
especially  in  young  animals, 


On  examining  the  heart  when  removed,  with  its  large  ves- 
sels, as  seen  in  the  annexed  Figs.  110,  111 ,  it  is  found  divided 


f%.  110L--(CHAtDTKAl7.)    The  heart  and  principal  vessels,  seen  from  the  left  side. 
''  K^bknatridt;  h,  hfk  rentricle;  e,  right  auricle:  d,  left  auricle ;  e,  pulmonary  iixtAt^\ 
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artery;  i^  right  hiIIIjiij  \invtvt\i;j^  origin  of  tba  domAl  ArUij;  t,  of  tb«  fnpertDrcenicili, 
/,  or  ilie  v^rti'bnil;  uj",  »f  thii  iDf?rio-<9(9rFi<^;  it,  of  tlifl  interiuil  tharacdc:  o^  of  Uia  az* 
tumal  tiliDmclc;  p,  onrotiil  arteties;  ^h,  poitutior  ibCTl&;  r,  anUrior  tbd*  car*.;  «,  tnmk  of 
the;  a^UlEiiy  vein;  ^^  nf  ihe  inttinial  ibuncic  rein;  u,  th«  donc^cerTlcAl;  c,  pof termor 
irena  cava;  i"*,  opetilnf;  df  tha  largo  hepatio  undi  pbivnic  iretnj,  x,  ajrffQjTciH;  fr,  thonlclo 
fiuct;  1,  Tight  CO rciiinry  jirtcrj':  2,  kft  coi-onijj  a.i1«t7^  S.  AtuictilD-yetililciitltt  bri«Cb  of 
thq  Uat.  Af  its  v€ utricular  tlhii^iii^D:  fij,  cardiac  TG^iHt 
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into  a  right  and  left  portion  by  a  farrow,  in  which  are  the 
arteries  and  veins  of  the  heart,  and  corresponding  to  the 
position  of  the  external  septum  or  dividing  wall,  which  com- 
pletely separates  the  right  firom  the  left  cardiac  cavities.  The 
explanations  to  the  above  cuts  will  furnish  the  reader  with 
the  names  of  the  parts  represented,  and  it  will  be  found  that 
c  and  cf  are  the  right  and  left  auricles,  which  are  situated  at 
the  base  of  the  heart,  and  separated  by  a  circular  furrow  from 
the  right  and  left  ventricles,  a  and  b. 

The  auricles,  so  called  from  the  projection  on  which  the 
letter  d  is  marked  in  Fig.  110,  and  which  has  been  compared 
to  the  flapping  ears  of  a  dog,  receive  the  blood  from  the  veins, 
and  constitute  the  venous  portion  of  the  heart,  whereas  the 
ventricular  section  is  also  termed  the  arterial,  from  its  con* 
nection  with  the  pulmonaiy  artery  and  aorta. 

If  a  section  of  the  heart  is  examined,  it  is  found  that  the 
auricles  and  ventricles  communicate  freely,  and  the  auriculo- 
ventricular  openings  are  provided  in  the  left  side  with  a  two- 
flapped  valve,  which  has  been  compared  to  a  bishop's  mitre, 
h^ce  tenned  mitral,  and  in  the  right  side  the  valve  is  three- 
flapped  or  tricuspid.    The  flaps  which  form  these  valves  are 
comiected  with  a  tendinous  ring  between  the  auricles  and 
ventricles.    This  ring  is  partly  cartilaginous  in  the  horse, 
tnd  in  the  ox  it  contains  bone. 


^  U1~{Lbth.)  Bone  of  the  ox's  heart,  natural  eiie.  a.  The  anterior  angle;  b  b 
^POtteikxr  anglee;  c,  the  npper  border;  d,  the  lower  border;  e,  the  posterior  border 
/»thiii||itmiifac«. 
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Each  flap  of  the  auiiculo-ventricular  valves  is  provided  with' 
tendinous  cords — chordie  tendineae — ^which  are  attached  to 
the  free  margin  and  under  suifece,  so  as  to  keep  the  valves 
tense  when  closed,  a  condition  which  is  produced  by  the 
shortening  of  muscidar  pillars — musculi  papillares — with 
which  the  tendinous  chords  are  connected.  The  inner  sur- 
face of  the  heart  is  covered  by  a  serous  membrane — endo- 
cardium, whicli  is  smooth  and  glistening,  being  firmly  adhe- 
rent to  the  muscular  structure  of  the  organ. 

The  arterial  openings,  both  on  the  right  and  left  side,  are 
provided  with  three-flapped  semilunar  valves,  to  prevent  the 
regurgitation  of  blood.  The  veins  opening  into  the  auricles 
are  not  capable  of  closure,  but  the  posterior  vena  cava  has  an 
imperfect  flap — eustachian  valve — at  its  aperture.  There  is 
one  more  point  that  I  must  particularly  notice  in  the  con- 
stniction  of  the  heart.  In  foetal  life  the  two  auricles  com- 
nmnicate  by  an  opening — foramen  ovale — which  becomes 
closed  immediately  after  the  animal's  birth.     Its  position  can 
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dien  proceeded  to  give  an  account  of  the  results  of  his  own  inyestiga- 
tions,  which  had  been  conducted  on  the  hearts  of  the  sheep,  calf,  deer, 
ox,  horse,  &c.,  all  of  which,  he  obsenred,  bear  a  perfect  resemblance  to 
the  human  heart*  In  order,  as  much  as  possible,  to  evercome  the 
difficulties  of  the  subject,  he  availed  himself  of  drawings,  explanatory 
diagrams,  and  models  illustrating  the  course  and  relation  of  the  fibrep^ 
To  these  last,  however,  he  observed,  he  attached  no  special  importance, 
ftuiher  than  that  they  were  useful  vehicles  of  communication ;  and  it 
waa  to  the  dissections  themselves,  some  of  which  were  before  the 
Society,  that  he  looked  for  a  corroboration  of  the  statements  he  ad- 
vanced. 

"  Commencing  with  the  left  ventricle,  which  he  believes  to  be  the 
typical  one,  the  Lecturer  stated  that,  by  exercising  a  little  care,  he 
had  been  enabled  to  unwind,  as  it  were,  its  muscular  substance,  and 
•0  to  separate  its  walls  into  several  layers,t  each  of  which  is  charac- 
terised by  a  difference  in  direction.  Seven  layers,  at  least,  can  be 
readily  shown  by  dissection;  but  he  believes  they  are  in  reality  nine; 
viz.,  four  external,  the  fifth  or  central,  and  four  internal  He  ex- 
plained how  the  external  fibres  are  continuous  with  the  internal  fibres 
at  the  apex,  as  was  known  to  Lower,!]:  Grerdy,§  and  others,  and  how 
the  fibres  constituting  the  several  external  layers  are  continuous  with 
oonreeponding  internal  layers  likewise  at  the  base;|)  a  fact  to  which 
the  Lecturer  drew  particular  attention,  as  being  contrary  to  the  gene- 
iHQy  received  opinion,  which  is  to  the  effect  that  the  fibres  at  the 
base  are  non-continuous,  and  arise  from  the  auriculo-ventricular  ten- 

*  Dr  PettigieVs  researches  include  also  the  arrangement  of  the  fibres  in 
^«  ventricles  of  the  bird,  reptile,  and  fish. 

•f  Senao  (Traite  dt  la  Structure  du  Cceur,  &c.,  [Paris,  1749],  planche  8), 
^Srures  foap  layers;  and  Searle  {Cyc.  of  Anat.  andPhys.,  art.  "Heart,** 
■Peaks  of  three. 

X  Traetahu  dt  Corde,  &c.    London,  1669. 

%  BedkiCrchet,  Diacustions  et  Proponticns  d'Anatomie,  Phynoloffie,  &c. 
^aris,  1886. 

II  The  late  Dr  Duncan,  jon. ,  of  Edinburgh,  was  aware  of  the  fibres  form- 
ing loops  at  the  base,  but  seems  to  have  had  no  knowledge  of  the  continuity 
being  occasioned  by  the  union  of  corresponding  external  and  internal  layers, 
^  that  these  basal  loops  were  prolongations  of  like  loops  formed  by  similar 
corresponding  external  and  internal  layers  at  the  apex— a  point  which  the 
liectnrer  beHevee  he  is  the  first  to  establish. 
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dinous  rings,  which,  as  he  showed  by  numeions  diasectioiui,  is  not 
the  ciise. 

'^  Cominf]r  next  to  the  question  of  the  direction  of  the  fibres,  he 
sliowed  how  there  is  a  gradational  sequence  in  the  direction  of  the 
fibres  coihstitutiDg  the  several  layers.  Thus  the  fibres  of  the  fint 
layer  are  more  vertical  in  direction  than  those  of  the  second,  the 
second  than  those  of  the  third,  the  third  than  those  of  the  fourth,  and 
the  fourth  than  those  of  the  fifth,  the  fibres  constituting  which  layer 
are  transverse,  and  run  at  nearly  right  angles  to  those  of  the  first 
layer.  Passing  the  fifth  layer,  which  occupies  the  centre  of  the 
ventricular  wall,  and  forms  the  boundary  between  the  external  and 
internal  layers,  the  order  of  things  is  reversed,  and  the  remaining 
layei-s,  viz.,  six,  seven,  eight,  and  nine,  gradually  return  to  the  yertical 
in  an  opposite  direction,  and  in  an  inverse  order.  This  remarkable 
change  in  tlie  direction  of  the  external  and  internal  fibres,  which  had 
in  part  been  figured  by  Senac,  and  imperfectly  described  by  Reid,* 
as  well  as  other  detached  and  important  facts  ascertained  by  himself 
and  others — such  as  the  continuity  of  the  fibres  at  the  apex  and  base, 
already  adverted  to — he  suggested  might  be  accounted  for  by  the  law  of 
the  doubli?  conical  spiml,  which  he  proceeded  forthwith  to  explain. 

"The  expression  of  the  law,  as  he  conceives  it,  with  reference  to  the 
tif  ilu'  fibres  in  the  ventricle,  is  briefly  the  foUowinrt 
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On  giadnally  unwinding  the  walls  of  the  cone  thus  iiashioned  (which 
IB  tantamount  to  undoing  the  spirals),  so  as  to  imitate  the  removal  of 
consecative  layers  from  the  walls  of  the  ventricle,  he  fibads  that  the 
gradation  in  the  direction  of  the  several  layers  just  specified  is  dis- 
tinctly marked ;  and  that  these  layers,  as  was  exhibited  in  various  di&- 
lections,  find  a  counterpart  in  the  ventricle  itself.  Thus  (the  heart 
being  supposed  to  be  placed  upright  on  its  apex)  in  the  first  external 
layer  the  threads  are  seen  running  from  base  to  apex,  and  from  left  to 
ri^t^*  almost  vertically ;  in  the  second  layer  they  are  slightly  oblique ; 
this  obliquity  increases  in  the  third,  and  still  more  in  the  succeeding 
layer,  till  in  the  fifth  or  central  one  the  direction  of  the  threads  becomes 
transverse.  After  passing  the  central  layer,  the  direction  of  the  threads 
(as  of  the  fibres)  is  reversed ;  in  the  sixth  layer  they  begin  to  turn  from 
right  to  lefty  with  a  certain  inclination  itpwards;  and  in  succeeding 
layers  gradually  become  more  and  more  vertical,  until  the  innermost^ 
or  ninth,  is  reached,  in  which  they  become  as  vertical  as  in  the  first, 
hat  are  curved  in  an  opposite  direction. 

**  As  a  necessary  consequence  of  this  arrangement  of  the  fibres,  the 
lecturer  showed  that  when  the  layers  are  in  apposition,  as  they  exist 
in  the  undissected  ventricle,  the  first  external  layer  and  the  last  inter- 
im cross  each  other  with  a  slight  deviation  from  the  vertical,  as  in  the 
letter  X ;  while  in  the  succeeding  external  and  internal  layers,  until 
the  fifth  or  central  one,  which  is  transverse,  is  reached,  they  cross  at 
"'^ccessively  wider  vertical  angles,  as  may  be  represented  by  an  W 
placed  horizontally. 

**  Holding  the  cone,  prepared  as  described,  against  the  light,  the  Lec- 
^^^>^  then  showed  how,  by  the  rolling  process,  a  double  system  of 
^Hical  spirals,  similar  to  those  found  in  the  left  ventricle,  had  been 
P*^nced — the  one  an  external  left-handed  down  system,  running  from 
I'^'e  to  apex,  and  corresponding  with  the  external  layers ;  the  other  an 
"*^mal  right-handed  up  system,  running  from  apex  to  base,  and 
^^^'^^esponding  with  the  internal  fibres ;  and  how,  seeing  the  opposite 
"y^tems  are  the  result  of  different  portions  of  the  same  threads  being 
^Ued  in  different  directions  (the  one  within  the  other),  the  spirals  are 
^^iaequently  continuous  at  the  apex. 

''^^B.    mie  sheets  should  be  twice  as  long  as  they  are  broad ;  and  the 
"^  or  threads  should  run  in  the  direction  of  the  length. 
*Xhat  u,  in  the  direction  from  the  left  hand  to  the  right  of  the  observer. 
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Arteries,  CAPiLLAEiEa,  and  Veins.  ** 

When  tlie  ventricles  of  the  heart  close  on  the  blood 
whicli  tbt^y  contain,  the  fluid  is  pushed  into  the  arte- 
rial tiy^iiteni.  Tlu?  arteries  are  elastic  tubers,  with  walls  of 
sufficient  firmness  and  thickness  to  prevent  coUap^  when 
the  bli>oJ  fluws  out  of  them.  As  the  vessels  ramify  they 
diiniiiish  iu  j^ize,  thickness,  and  elasticity,  acquiring,  on  the 
other  hand,  greater  contractile  power*  The  branching  occurs 
in  a  variety  of  way^s:  frequently  by  bifurcation;  at  other 
times  a  main  trunk  ^dves  off  small  branches  at  acute  or  right 
angle?5,  and,  in  some  [nstances,  veasek  split  up  suddenly  into 
several  or  many  small  bnmches.  This  is  seen  with  the  me* 
s enteric  aiteries.  Without  entering  into  the  minute  anatomy 
of  the  l)lood-vesf?els,  I  may  mention  that  the  elasticity  of  the 
larcrcr  arteries  U  due  to  elastic  tissue,  (see  Figa,  113,  114); 
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KoUiker  says,  they  "appear  to  become  transformed  into  the 
larger  vessels  by  the  super-addition  of  layers,  both  on  their 
inner  and  outer  sides;  their  own  coat,  meanwhile,  coalescing 
with  these,  and  being,  perhaps,  continued  into  the  fibrous 
layer  of  the  tunica  interna." 

The  veins  differ  from  arteries  in  having  less  elastic  mate- 
rial in  their  coats.  They  are  tougher,  and  in  some  parts  are 
provided  with  an  abundant  muscular  coat  Veins  are  pro- 
vided with  valves,  which  are  very  numerous,  where  gravita- 
tion is  opposed  to  the  blood's  flow,  as  in  the  veins  of  the 
limba  The  valves  are  composed  of  folds  firom  the  middle 
^d  iimer  venous  tunics. 

Action  op  the  Heart. 
The  action  of  the  heart  is  progressive,  and  consists  first  in 
ttie  contraction  of  the  auricles  for  the  propulsion  of  blood 
i&to  the  ventricles.     The  auricles  dilate,  and  the  ventricles 
contract;  there  is,  then,  a  pause  in  the  heart's  action.     At 
^he  time  that  the  ventricles  contract,  the  impulse  of  the  heart 
^  fdt  against  the  left  side.     This  is  due  to  a  complete  move- 
ment of  the  heart,  and  a  rolling  from  right  to  left,  in  accord- 
*^ce  with  the  arrangement  of  the  muscular  fibres,  though  the 
Ventricles  also  elongate,  as  shown  by  William  Harvey.     In 
^escribing  the  action  of  the  heart,  this  illustrious  observer 
^ys: — "  First  of  all  the  auricle  contracts,  and  in  the  course 
^^  its  contraction  throws  the  blood   (which  it  contains  in 
^^ple  quantity  as  the  head  of  the  veins,  the  storehouse  and 
^^^^tem  of  the  blood)  into  the  ventricle,  which  being  filled,  the 
*^^art  raises  itself  straightway,  makes  aU  its  fibres  tense,  con- 
^^acts  the  ventricles,  and  performs  a  beat,  by  which  beat  it 
^^lUnediately  sends  the  blood  supplied  to  it  by  the  auricle, 
^to  the  arteries;  the  right  ventricle  sending  its  charge  into 
^e  lungs  by  the  vessel  which  is  called  vena  arteriosa,  but 
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which,  in  structure  and  fimction^  and  all  things  else,  is  an 
arteiy;  the  left  ventricle  sending  its  charge  into  the  aorta, 
and  through  this  by  the  arteries  to  the  body  at  large. 

"  These  two  motions,  one  of  the  ventricles,  anotlier  of  the 
auricles,  take  place  consecutively,  but  in  such  a  manner  that 
there  is  a  kind  of  harmony  or  rhythm  preserved  between 
them,  the  two  concurring  in  such  wise  that  but  one  motion 
is  apparent,  especially  in  the  warmer-blooded  animals,  in 
which  the  movements  in  question  are  rapid.  Nor  is  this  for 
any  other  reason  than  it  is  in  a  piece  of  machinery,  in  which, 
though  one  wlieel  gives  motion  to  another,  yet  all  the  wheeb 
seem  to  move  simultaneously ;  or  in  that  mechanical  contriv- 
ance which  is  adapted  to  fire-arms,  where  the  trigger  being 
touclied,  down  comes  the  flint,  strikes  against  the  steel,  elicits 
a  spark,  which  falling  among  the  powder,  it  is  ignited,  upon 
which  the  flame  extends,  enters  the  barrel,  causes  the  ezplo* 
sion,  propels  the  ball,  and  the  mark  is  attained;  all  of  which 
incidents,  by  reason  of  tlie  celerity  with  which  they  happen. 
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with  blood  in  these  vessds^  which,  supported  by  the  semi- 
lunar  yalyes,  had  attained  a  state  of  momentaiy  repose.  The 
impact  between  this  fluid  in  motion,  and  that  in  a  state  of 
rest,  gives  rise  to  the  sound.  ....  The  second  sound 
occurs  during  diastole,  and  in  its  mechanism  closely  resembles 
tiie  first.  The  blood  having  been  driven  with  much  force 
into  the  aorta  and  pulmonary  artery,  a  portion  of  it  recoils, 
but  is  checked  in  its  rapid  descent  towards  the  heart  by  the 
semilunar  valves.  The  sound  is  caused  by  the  concussion 
tiius  induced,  the  force  of  which  is,  however,  by  no  means 
sustained  by  the  valves  alone,  for  they  are  thoroughly  sup- 
ported by  the  ventricles  and  their  contents.  This  is  obvious, 
sinee  there  can  be  no  approach  to  a  vacuum  in  the  heart 
The  valves  are  regarded  as  separating  media,  which  do  not 
themselves  sustain  the  force  of  the  descending  blood." 

During  contraction  the  heart  becomes  firm,  like  any  other 
muscle  in  the  body;  it  also  elongates,  and  rotates  on  its  own 
axis  from  left  to  right.  It  is  the  protrusion  or  elongation  of 
the  heart,  coupled  widi  the  turn  to  the  left,  which  causes 
the  imjpulse  or  thrust  against  the  side  of  the  chest 

The  sounds  of  the  heart  and  impulse  are  observed  to  recur 
^th  the  greatest  regularity,  and  are  termed  lythmic  There 
ii  a  period  of  rest  between  each  complete  action  of  the  heart, 
— apttuse  which  occupies  nearly  one-fourth  the  time  that  the 
lieart  requires  to  complete  its  contractions  and  movement 
Thus  the  heart,  which  is  supposed  never  to  rest,  from  the  birth 
of  an  animal  to  its  death,  is  during  a  certain  period  inactive, 
and  its  structure  rests  after  each  efibrt 

ClBCULATION  IN  THE  BlOOD-VESSELS. 

The  arteries  recoil  to  a  certain  extent  on  the  blood,  which 
is  propelled  into  them  by  the  heart    They  are  dilated  and 
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rendered  tense  when  Med,  but  in  virtue  of  their  elasticity, 
their  cahbre  is  soon  restored,  and  the  muscular  coat  also 
rejs^nlates  the  capacity  of  the  vessels,  in  accordance  with  the 
flow  of  the  blotMi  There  is  no  active  rythmic  propefling 
force  in  the  arterial  syatein.  The  blood  advances  in  an 
unhitfrnipted  column,  as  there  is  no  void  in  the  circulatoiy 
apparatus,  and  the  jerk  produced  by  the  poweiful  heart  is 
felt  at  every  beat  in  the  smallest  arteries.     This  is  the  puka 

By  the  siibdivij^ion  of  the  arteries,  the  capacilgr  of  the 
arterial  system  increases,  and  this  ejierts  a  similar  influence 
on  the  cuiTent  of  bkiod  to  that  observed  by  tJie  widening  of 
a  river  on  the  current  of  water.  It  equalises  and  retards  it 
It  has  been  estimated  by  Volkmann  that  the  blood  circulated 
in  the  caroUd  arteries  of  horses,  calves,  and  dogs,  at  the  rate 
of  1 2  inches  in  a  second 

The  arteries  usually  run  in  protected  situationa,  and  the 
larger  ones  cannot  be  felt  in  order  to  determine  the  sfcat-a  of 
the  pulse.     Midiile-siEed  sup^cid  veaaels  running  over 
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diameter,  with  single  rows  of  blood-particles  flowing  in  the 
centre  of  a  stream  of  colourless,  transparent  blood-liquid — 
liquor  sanguinia  The  current  is  tardy  near  the  walls  of  the 
vessels,  and  rapid  in  the  middle.  It  has  been  estimated  that 
blood  advances  in  the  capillaries  at  the  rate  of  nearly  two 
inches  per  minute. 

By  the  coalescence  of  the  capillaries  veins  are  formed  in 
which  the  pulsations  are  wanting;  the  flow  is  more  equal 
and  less  rapid  than  in  the  arteries;  more  rapid  and  less 
equal  than  in  the  capillaries.  The  pressure  from  behind 
stUl  pushes  on  the  column  of  blood,  which  is  supported  in  its 
progress  from  bearing  against  the  current  of  the  circulation 
by  the  valves.  Any  pressure  on  the  veins  which  is  especi- 
ally active  during  the  contraction  of  muscles  favours  the  on- 
ward flow,  and  in  the  vicinity  of  the  chest,  where  the  veins 
are  held  rigid  and  open  by  surrounding  membranes  or 
fasciae,  the  aspiratory  force  exerted  by  the  opening  of  the 
diest  tends  to  suck  the  blood  towards  the  heart  One  method 
of  witnessing  this  suction  power  is  by  opening  the  veins  of 
Ae  neck  low  down ;  a  gurgling  sound  succeeds  the  infliction 
of  the  wound,  and,  instead  of  blood  flowing,  air  is  drawn 
in,  and  destroys  the  animal  This  is  a  caution  against 
approaching  too  near  the  chest  in  the  practice  of  vene- 
section. 

The  forces  which  are  in  exercise  to  produce  a  regular  flow 
■of  blood  are,  therefore : — 

1.  Contraction  of  the  heart 

2.  Visatergo, 

3.  Capillary  attraction  afiecting  the  circulation  locally. 
4  Muscular  exertion. 

6-  Aspiratory  force,  or  vis  afronte. 
Support  by  the  valves,  so  as  to  prevent  regurgitation,  and 
the  Isolating  force  exerted  by  the  elastic  and  contractile 
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coats  of  the  arteries,  are  also  influences  which  £Eiyonr  the 
blood's  circulation. 

I  cannot  pass  over  this  subject  without  noticing  the  fiict, 
that  the  vitality  of  tissues  is  essential  to  the  drcnlatioii. 
When  life  is  impaired  stagnation  at  once  results^  and  the 
blood  in  contact  with  the  impaired  structures  coagulates. 
This  simple  fact  explains,  as  M.  Lister  has  satisfiictorily  proved, 
the  stagnation  and  changes  in  the  blood  and  vascular  appar- 
atus observed  in  inflammation. 

Tlie  flow  of  blood  is,  as  we  have  already  shown,  constant 
and  rapid.  It  is  kept  up  by  a  variable  number  of  propelling 
eflbrts  of  the  heart  in  different  animals.  Thus  this  organ 
beats, — 


In  the  horse, 

from 

32  to    38  times  in  a  minnta 

„      ass. 

» 

45  to    48 

»                         >» 

„       ox,  . 

f> 

40  to    60 

ft                        » 

sheep  and  goat, 

J9 

70  to    80 

if                        » 

»       Pig> 

Jt 

70  to    80 

»                      w 
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In  young  animals  the  circulation  is  more  swift^  and  it 
appears  to  be  quicker  in  the  female  than  the  male.  Accord- 
ing to  Vierordt,  the  average  rapidity  of  the  blood's  flow  in 
any  warm-blooded  animal  is  measured  by  the  time  required 
for  fix)m  26  to  28  beats  of  the  pulse  in  that  animal  As  we 
have  before  mentioned,  the  circulation  is  most  rapid  in  the 
arteries,  and  slowest  in  the  capillary  system. 

I  have  here  borrowed  fix)m  Dr  Dalton  a  diagram  of  the  cir- 
culation, which  he  correctly  says  is  not  a  simple  process,  but 
made  up  of  many  diflTerent  circulations,  going  on  simultane- 
ously in  different  organs.  He  says : — "  It  has  been  customary 
to  iUustrate  it,  in  diagram,  by  a  double  circle,  or  figure  of  8, 
of  which  the  upper  arc  is  used  to  indicate  the  pulmonary,  the 
lower  the  general  circulation.  This,  however,  gives  but  a 
very  imperfect  idea  of  the  entire  circulation,  as  it  really  takes 
place.  It  would  be  much  more  accurately  represented  by 
such  a  diagram  as  that  given  in  Fig.  116,  in  which  its  varia- 
tions in  different  parts  of  the  body  are  indicated  in  such  a 
inanner  as  to  show,  in  some  degree,  the  complicated  character 
^  its  phenomena.  The  circulation  is  modified  in  these  dif- 
ferent parts,  not  only  in  its  mechanism,  but  also  in  its  rapidity 
•lid  quantity,  and  in  the  nutritive  functions  performed  by  the 
^lood.  In  one  part,  it  stimulates  the  nervous  centres  and 
^e  organs  of  special  sense;  in  others  it  supplies  the  fluid 
secretions,  or  the  ingredients  of  the  solid  tissues.  One  portion, 
in  passing  through  the  digestive  apparatus,  absorbs  the 
niaterials  requisite  for  the  nourishment  of  the  body;  another, 
in  circulating  through  the  lungs,  exhales  the  carbonic  acid 
which  it  has  accumulated  elsewhere,  and  absorbs  the  oxygen, 
which  is  afterwards  transported  to  distant  tissues  by  the  cur- 
rent of  arterial  blood.  The  phenomena  of  the  circulation  are 
even  liable,  as  we  have  already  seen,  to  periodical  variations 
in  the  same  organ;  increasing  or  diminishing  in  intensity 
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with  the  condition  of  rest  or  activity  of  the  whole  body,  or  of 
the  particular  organ  which  is  the  subject  of  observation," 

General  Disturbance  of  the  Circulation. 

From  the  universal  distribution  of  blood  over  the  system, 
and  the  manner  in  which  movement,  respiration,  secretion, 
and  absorption  must  influence  the  current  of  blood,  it  is  evident 
that  there  are  physical  reasons  for  very  frequent  and  sudden 
changes  in  the  condition  of  the  circulation.  Exertion,  the 
difTerent  positions  the  body  may  be  placed  in,  feeding,  influ- 
ence the  blood's  flow;  but  the  heart  and  even  blood-vessels 
are  affected  by  causes  which  operate  through  the  nervous 
Jystem.  Any  disease  of  important  organs,  and  capable  of 
jiving  rise  to  constitutional  disturbance,  at  once  affects  the 
►tate  of  the  circulation.  The  current  may  be  retarded  or 
federated,  and  this  both  locally  and  generally.  So  readily 
^d  certainly  does  the  blood's  flow  indicate  the  normal  or 
'abnormal  state  of  an  animal,  that  it  is  universally  regarded 
^  one  great  criterion  to  test  the  degree  of  deviations  from 
^^th,  and  watch  the  progress  of  disease. 

The  pulse  is  produced,  as  we  have  already  shown,  by 
"^e  propulsion  of  blood  into  the  arteries.  These  vessels 
^^^come  distended,  elongate,  and  are,  to  a  certain  extent, 
^'^ised  by  the  jerk  transmitted  with  every  heart-beat.  It 
*^t  be  remembered  that  there  can  })e  no  pulse  without  con- 
ation of  the  heart,  and  the  number  of  pulsations  per 
minute  maybe  determined  alike  in  all  parts  of  the  circulatory 
system.  It  is  true  that  in  distant  arteries  of  limbs,  head, 
&C.,  there  is  a  perceptible  lapse  of  time  after  the  con- 
traction of  the  heart,  which  is  required  for  the  transmission 
of  the  blood-wave.  But,  though  we  can  determine  the 
number  of  pulsations  by  feeling  tlie  heart  or  arteries,  the 
character  of  the  pulse,  which  is  so  sure  a  guide  in  determixv- 
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iiJi^^  tlie  state  of  a  patient,  can  only  be  ascertained  from  the 
arterial  f^y:^teiji.  Tims,  in  a  case  of  extreme  debility^  in  tbe 
so-called  bloodless  or  aua^nic  state,  the  heart  contracts  with 
i£ri}'dt  force,  its  impulse  is  violent,  whereas  the  pul&e  at  a  dii- 
taiiee  is  uluKJst  and  perlmps  quite  imperceptible. 

In  the  liurse,  tlie  pidse  is  usuaOy  felt  at  the  jaw;  the  sub- 
niaxidary  artery  fasces  along  the  inside  of  the  latter  to  the 
part  whete  tht^  thit  k  tilieek  muscle  is  felt,  and  here  it  turns 
iijiind  the  hiwer  iniir^in  of  the  bone  to  he  di^stributed  on  the 
side  uf  tlie  face,    lly  phi  ring  tbe  thumb  obliquely  on  the  lower 
and  fortj-jiiut  of  the  rhci^k,  and  passing  the  fore  and  middle 
tiji^iit^is  on  the  inside  of  the  jaw,  a  rolling  cord  is  felt,  which^. 
if  sli^^htly  pressed  upon,  is  found  to  pulsate.     The  numbei^ 
and  character  of  jiukations  may  be  well  felt  there.     But  th^^ 
lior,se  is  ajit  to  niovo  his  jaws,  and  may  be  masticating.     I&^ 
i^   til  en   neeesj*ary    to    select   another  artery,  such    as  th^3? 
bnu'hial,  wliich  is  felt  on  the  inside  of  the  elbow  joint,  fronj:^ 
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favoarably  for  the  purpose  of  feeling  the  pulse.  It  is  im^ 
portant  not  to  disturb  sick  animals,  and  often  they  are  unable 
to  rise,  80  that  the  artery  above  the  fetlock  is  of  service  to 
the  practitioner. 

In  both  horse  and  ox  it  is  occasionally  necessary  for  the 
veterinary  surgeon  to  feel  the  pulsation  of  the  large  abdomi- 
nal aorta  and  the  iliac  arteries.  This  can  only  be  accomplished 
by  passing  the  hand  up  the  rectum,  and  in  diseases  of  the 
arteries  of  the  hind-limbs  remarkable  deviations  in  calibre, 
and  irregularity  in  the  blood's  flow,  are  thus  discovered. 

In  all  the  smaller  animals  the  artery  of  the  thigh  is  the 

most  convenient  to  feel  the  pulse.     On   the  inside  of  the 

thigh  there  is  not  much  hair,  and  if  the  extended  fingers  are 

placed  across  the  thigh-bone,  which  is  easily  felt,  the  artery 

oaay  be  readily  pressed  against  it,  and  the  number  and 

cliaracter  of  the  pulsations  determined. 

Great  pressure  is  not  needed,  and  indeed  is  not  favourable 
i^  determining  the  state  of  the  pulse.  It  is  by  well-regulated 
t^^aring,  especially  where  the  artery  is  crossing  a  bone,  that 
^^^eful  indications  are  obtained. 

Dumber  of  Pulsations  and  Modifications  in  the 
Character  of  the  Pulse,  according  to  Species,  Age, 
Sex,  Temperament,  &c. 

There  is  some  difierence  in  the  character  of  pulsations  in 
different  animals.  In  the  horse  the  pulse  is  full  and  distinct. 
In  the  ass  it  is  smaller,  and  with  greater  tendency  to  irregu- 
larity. In  the  ox  the  artery  rolls  tensely  under  the  finger,  and 
the  pulsations  are  long,  equal,  and  soft.  In  the  sheep  the 
pulse  is  active,  small,  and  wiry;  in  the  pig,  tense  and  hard; 
in  flie  dog  and  cat,  firm  and  wiry.  It  must  be  understood 
that,  relatively  to  each  other,  animals  differ  as  above  stated 
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jiiul  there  h  a  cliaracteriatic  piitse  as  much  as  distinctive 
peculiarities  in  tlie  respiratioD,  &e. 

It  is  of  ^rreat  moment  to  the  pi^actical  man  to  be  acquainted 
with  the  va nations  in  the  puke  according  to  age,  and  further 
ulisen^atious  are  called  for  on  the  suViject.  In  man  it  has 
becTi  ik'tenmjied  tliat  the  pulse  is  more  frequent  in  old  age 
tluiM  adultij^m;  l>ut  Delafond  has  confirmed  Rigot's  observe- 
tionsi  on  this  paint,  and  finds  that  the  pulsations  are  less 
frequent  in  old  animals.  The  following  table  includes  the 
results  ijf  i*b.st r\  ation?^  by  Rigot,  Minot,  and  Delafond. 
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There  is  no  material  diflference  between  male  and  female 
as  to  the  pulse,  but  during  parturition  it  is  both  more  firequent 
and  more  full  than  at  other  periods  in  all  animals.  Delafond 
says,  that  in  the  mare  and  cow  the  ordinary  number  of  pulsa- 
tions increases,  on  an  average,  four  or  five  beats  every  month 
after  the  sixth  of  utero-gestation,  and  the  artery  is  tense,  full, 
and  rolls  under  the  finger. 

It  is  evident  that  temperament  must  affect  the  pulse  in  a 

marked  degree,  and  great  contrasts  are  offered  by  the  fiill 

bounding  pidse  of  the  horse  with  a  sanguineous  temperament, 

a3  contrasted  with  the  slow,  feeble,  and  small  pulsations  in 

tlac  lymphatic  variety. 

Size  does  not  affect  the  pulse  to  the  extent  that  might  have 

l>^«n  anticipated.     In  comparing  the  pulse  of  a  pony  with 

t^lxat  of  a  cart-horse,  it  is  evident  that  in  the  first  it  is  more 

^■'^uent  and  smalL     If  we  compare  animals  of  different 

*I>«cies,  then  it  is  a  very  marked  feature,  that  in  proportion 

^^>  diminution  in  size  the  frequency  of  the  pulse  is  increased. 

The  veterinary  practitioner  cannot  fail  to  observe  a  decided 

^^ontrast  between  animals  enjoying  fresh  air  and  liberty  to 

^l^cse  that  are  confined  in  hot  and  badly  ventilated  stables. 

^f  I  have  stated  that  the  pulse  of  the  ox  numbers  usually 

^^m  45  to  50,  it  will  be  found  that  in  town  byres  the  average 

^  often  between  60  and  70,  and  I  believe  I  never  witnessed 

^^  below  55  in  London   dairies.     Great  allowance  should 

^erefore  be  made  in  examining  patients  for  the  circumstances 

^der  which  they  live.     Heat  always  increases  the  frequency 

^  the  pulse,  and  this  is  perceived  in  the  open  air  on  a  hot 

^mmer's  day,  or  in  a  confined  apartment. 

The  approach  of  a  storm  is  readily  felt  by  animals,  and 
horsemen  are  well  acquainted  with  the  repugnance  which 
horses  manifest  to  face  tempestuous  weather.  The  atmos- 
phere is  charged  with  much  electricity,  and  its  effects  are 
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observed  by  a  frequent  pulse  and  acceleratdl  breathing  in 
anmials  who  are  not  sheltered. 


The  Put^e  in  Disease. 

The  pulse  is  mo^lMeil  by  disease  as  to  frequency,  strength, 
an  J  re^ularity^     There  ai*e  special  expressions  adopted  by 
pathnlo^ists,  and  ^vhieli  ha^^e  a  fixed  meaning.     Thus,  a  shw 
puLse  is  one  in  which  the  beats  per  niinufce  are  below  the 
normal  ^taiulard,  and  tijrerpient  pulse  is  the  very  reverse- 
Often    eonfonnded    witli    tlie  term  freqtwnt  is   the   adjec- 
tive qitick.    A  quick  pulse  is  one  with  a  Bhar|>,  decisive  stroke 
thinifr]i  Usually  frequent  as  well     A  iai^dy  pulse — pouls  Im^ 
of  the  French — is  one  o]>|!osed  to  the  quick  pulse,  in  whit- 
the  |iulsatiriu  moves  slowly  under  the  finger,  and  at  long  in 
tervals.     It  is  met  with  in  cerebral  affections  in  the  horse. 

The  ]>nlse  is  full  and  strong  when  it  strikes  with  fore 
ai^ainst  the  finger.  It  is  feeble,  indistinct,  and  soroetim^  iia 
I>crceptible  where  it  is  usually  felt  in  opposit-e  conditions,    j 
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The  pulse  is  said  to  be  rising  when,  from  being  small  and 
Trequent,  it  increases  in  strength,  and  often  diminishes  in 
irequeney.  It  is  a  running-dovm  pvlse  when  it  becomes 
rery  frequent,  and  more  and  more  indistinct. 

I  need  not  enter  into  the  explanation  of  many  other  terms 
rj^lied  to  the  pulse,  but  have  to  state  that  a  full  and  strong 
mlse  is  characteristic  of  health,  plethora,  and  when  beyond 
he  normal  standard,  inflanmiation.  I  must  distinctly  state, 
lowever,  that  the  pulse  alone  is  not  a  criterion  of  the  pre- 
ence  of  inflammation,  and  when  the  late  Mr  Sewell  used  to 
ay,  that  when  a  horse's  pulse  rose  above  45,  in  any  case,  it 
ras  a  sign  of  inflammatory  action,  and  called  for  bleeding, 
b  was  in  accordance  with  the  doctrine  of  the  Broussais 
chool,  "  ubi  stimulus  ubi  fluxus,"  which  has  proved  so  de- 
faractive  to  life  in  man  and  animals.  In  the  works  on  vete- 
inary  medicine,  up  to  the  present  day,  the  dangerous  recom- 
aendation  of  bleeding,  when  the  pulse  is  strong,  because  in- 
lammation  is  running  high,  may  be  met  at  every  page.  In 
.ccordance  with  more  enlightened  pathological  views,  efibrts 
DOSt  now  be  turned  towards  abolishing  such  ancient  and 
langerous  methods  of  practice.  It  must  not  be  forgotten, 
hat  to  save  blood  and  not  to  draw  blood  is  usually  equiva- 
ent  to  saving  an  animal's  Ufa  The  cases  are  extremely  rare 
n  which  the  abstraction  of  blood  is  of  any  moment;  and  to 
he  non-professional  reader  we  say,  do  not  tamper  with  dan- 
gerous remedies :  to  the  professional  reader,  as  well,  I  have 
now  to  say  that  the  pulse  alonecan  not  indicate  when  bleeding 
may  be  advisable.  The  belief  that  the  frequency  of  the  pulse 
tiecessarily  indicates  inflammation  is  still  a  professional  opinion 
fifrtal  to  scores  of  human  lives  in  Southern  Europe;  and  where 
t  have  found  it  most — in  Piedmont — ^horses  and  cattle  share 
the  same  fate  as  consumptive  patients,  whose  pali^\taA>\Xi^ 
hearts,  labourii^  to  act  on  a  scanty  supply  oi  \>\oo^,  ^o^n 
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cea.se  to  act,  frotii  tlie  resolute  importunity  of  the  phlebo- 
to  mist 

The  feeble  pulse  indicates  debility,  and  the  bloodlesa  state, 
and  ati  oppressed  puke  is  usually  found  in  puhnoni^  affeo- 
tions  of  an  inflammatory  typa  The  wiry  ]>xdm  is  gaa^ally 
indicative  of  disease  of  the  serous  niembranea,  whorens  the 
intermittent  and  irregular  form  of  pulse  are  a^soemted  with 
special  disorders,  usually  attended  with  danger  U>  lif«i. 

Venous piiUe. — This  pheuomenon  is  obser\'ed  with  great 
facility  in  the  jugular  veina  of  ajiimals.     In  some  cbj^cs  it  is 
not  incompatible  with  health,  whercjia  in  others  it  in  a  valu- 
able symptom  of  diyease.     The  jugular  or  neck  veins  of  an 
0%  are  observed  to  pulsate  or  to  fill  at  every  heart-beat,  when 
the  animal  is  lying  and  i-uminatiug.     In  some  instances  an 
appearance  of  venous  pulse  is  produced  by  the  pulaatiou  of 
the  carotid  artery  pi-oducing  the  jerk  in  the  jugular  vein, 
but  at  others  the  venous  pulse  is  the  result  of  the  vein  fill 
ing  when  the  ventricles?  of  the  heart  contract,  and  the  auri- 
culo- ventricular  valves  close  suddenly.     Delafond  is  unqucs' 
tionably  in  error  when  he  says  that  the  venous  pulse  h  du< 
to  regurgitation  of  blood  in  the  anterior  vena  cava^  and  ihi 
jugular  veins,  when  the  right  auricle  contracts.     He  rcmarl 
that  he  has  observed  the  phenomenon  on  aninmU  lying  for  ^^H 

rationsk     1^^^ 


kmg  time  during  the  i>erfonnance  of 
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Signs  of  Disease  offeeed  by  the  Capillaey 

ClKCULATION. 

These  are  simple,  connected  with  the  appearance  of  vascular 
parts  uncovered  by  hair  or  a  thick  cuticle,  and  in  which  any 
modifications  of  the  vascular  apparatus  may  be  at  once  wit- 
nessed. Redness  of  the  conjunctiva  and  nasal  membrane  is 
frequently  a  sign  of  plethora,  fever,  or  inflammatory  disease. 
The  redness  is  ramified,  or  dependent  on  a  gorged  state  of 
the  blood-vessels,  but  in  some  instances  the  blood  becomes 
^Jiseased,  and  transudes  through  the  capillaries,  so  that 
^^^fitead  of  a  uniform  ramified  redness,  red  spots  produced  by 
^xtravasated  blood  are  produced.  These  blood-spots — 
P^techiae — ^are  very  unfavourable  signs  of  severe  general 
^^ifiorders. 

Diseases  of  the  Heart. 

Treatises  on  veterinary  medicine,  British  or  foreign,  are 
^^^gularly  scanty  in  information  on  this  important  subject. 

Leblanc  remarks,  that  after  having  denied  the  existence  of 
^^art  disease  in  animals,  practitioners  have  admitted  that 
^^«jr  are,  after  all,  not  rare,  but  have  doubted  the  possibility 
^^  diagnosing  them.  I  think,  with  Leblanc,  that  though  the 
^^iagnosis  cannot  be  declared  easy,  the  diseases  are  neverthe- 
•^•-  so  characteristic  as  to  leave  little  doubt  as  to  their 


^^^ture,  when  observed  by  an  intelligent  practitioner.  The 
diagnosis  of  heart  disease  will  always  call  for  correct  anato- 
mical and  physiological  knowledge,  and  careful  observation. 
There  are  forms  which  the  veterinarian  will  not  easily  dis- 
tingnish,  especially  as  he  can  never  hope  to  attain  that  pro- 
ficiency in  auscultating  the  diseased  heart  which  the  human 
physician  can  acquire.  Heart  disease  in  man  is  not  only 
common^  but  the  heart  is  so  exposed,  and  the  region  it 
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oreinikfi  ill  the  rliest  h  so  accessible  for  the  purposes  of  pcr^ 
cus.'^ion  11  lid  auscultation,  that  very  slight  rariations  in  posi- 
tioii,  size,  ^k<\,  can  l>c  (Ictennined  with  the  greatest  accuracy. 
Tills  can  not  In-  ac<H>nijili?^lied  in  the  horse.     The  pottderona 
slipuhlcrs  clfise  njHin  tiie  ked-ahaped  thorax   to   such   an 
extent  iiH  to  pre  vent  our  carefully  distinguishing  the  heart- 
sound  t>  at  dirierent  parts,  and  totally  precluding  any  inveMi- 
gatiiiii  a^^  to  the  space  filled  by  the  organ,  however  much     ^ 
cnliir|L,M*d   it    niay  Ite,     I  not   only  believe,   however^  with     -^ 
Lnblanc,  that  we  can  iitt^iin  to  such  a  degree  of  proficieney^ 
a^**  tu  tleterniine  tlie  presence  of  any  disease  of  the  heart^^ 
^vitli  as  ujuch  preeisinii  as  that  of  any  other  organ,  especially^^ 
in  the  horse;  Imt  I  think  we  cjiii  accomplish  more  id  th^^»< 
dia^no-siH  of  In-art  iiOVctions  than  even  in  diseases  of  th^^^ 
liver,  ]  liiiicreas,  &c.     Tiie  disea^e^  of  all  the  internal  orgAn^  _^i 
in  anintals  have   been  verj^  io] perfectly  recognised     Ho^ 
few  of  our  praetitiijiiers  would  like  to  stake  their  reputatioi 
<ni   the  reco^rnition   of  hyilrothonix !     I  do  not  forget  thai^e 
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peculiar  type,  such  as  rheumatism  or  influenza.  Precision  in 
this  diagnosis,  though  important,  is  very  rarely  called  for,  as 
the  diseases  yield  to  general  antiphlogistic  treatment,  and 
are  very  commonly  curable. 

Some  fatal  heart  complaints  or  injuries  are  remarkable  for 
the  absence  of  any  general  symptoms.  This  is  particularly 
tJie  case  in  cattle  not  used  for  severe  exertion  of  any  descrip- 
tion, and  in  which  a  slight  interference  with  the  circulation 
Qoay  not  afiect  the  general  health. 

Frequently  have  cases  been  recorded  of  oxen  falling  dead, 
uid  having  a  knitting  needle  or  wire  lodged  in  tlie  chest  and 
[piercing  the  pericardium  and  heart.  The  old  adhesions  prove, 
in  such  cases,  that  the  instrument  of  death  has  been  long 
creeping  to  the  vital  organ,  and  for  some  time  so  placed  as 
necessarily  to  interfere  with  its  rythmic  action.  It  is  the 
sudden  death  without  any  appreciable  cause  that  leads  us  to 
suspect,  before  performing  a  post-mortem  examination,  that 
the  heart  is  injured  or  affected. 

Chronic  heart  disease,  which  gives  rise  to  some  incon- 
venience, var3dng  in  degree  according  to  the  importance  of 
the  lesion,  is  indicated  by  symptoms  regarding  which  I  have 
to  oflTer  some  observations.  Dyspnoea  is  a  very  prominent 
sign  in  many  cases,  and  which  leads  to  confusion  so  as  to 
cause  animals  affected  with  interference  to  the  organs  of  cir- 
culation to  be  treated  for  a  different  acute  malady  of  the 
chest  An  animal  free  from  any  acute  symptoms  except  a 
loss  of  appetite,  if  perchance  oppressed  by  exertion,  will, 
when  galloped,  trotted,  or  even  walked  far,  and  especially 
Up-hill^  indicate  great  diflSculty  in  breathing,  and  is  in  fact 
condenmed  as  thick-winded.  When  such  dyspnoea  is  unasso- 
ciated  with  cough,  and  is  seen  in  an  animal  in  good  condition 
which  is  subject  to  cold  extremities,  venous  regv\i^\«u\A.Qtv  m 
the  neck  on  exertion,  and  other  symptoms  hereailCT  Tio\k,^dk., 
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it  is  usually  connected  with  dilatation  of  the  right  auricle,  or 
insufficiency  of  the  mitral  valve. 

Vertigo  is  another  symptom  indicating  a  more  severe  form 
of  organic  lesion.  A  horse  is  for  some  time  known  to  be 
unsound,  or  rather  very  incapable  for  any  severe  exertion. 
He  is  suddenly  seized  with  symptoms  of  megrims  when 
being  driven,  ami  on  careful  examination  no  pressure  on  the 
veins  of  the  neck  by  the  collar  is  found  to  have  produced 
such  an  etfect.  The  attacks  recur,  and  the  animal  has  to  be 
thrown  off  work.  He  suddenly  reels  to  and  fro  in  the 
stable,  and  falls  back  or  sinks  to  the  ground  as  if  shot, 
recovering  himself  when  in  the  recumbent  posture,  and 
])econies  unfit  for  work  of  any  kind.  Such  a  form  of 
staggers  is  invariably  due  to  inteiference  with  the  heart's 
action  ])y  organic  disease.  It  must  not  be  confounded  with 
c«)nia  or  sleepy  staggers,  nor  with  stomach  staggers,  or  ordi- 
nary attacks  of  megrims. 

Tnvgubirity  and  Aequeiicy  of  the  pake  h  another  of  tie 
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than  it  is,  by  applying  the  hand  over  the  region  of  the  heart; 
and  I  may  here  quote  Dr  Wardrop's  remarks.     He  says : — 
"  That  disturbances  in  the  heart's  functions  are  very  common 
there  is  surely  no  need  of  any  other  evidence  than  a  know- 
ledge of  the  numerous  changes  which  take  place  in    the 
arterial  pulse,  such  changes  always  indicating  some  corre- 
sponding alteration  in  the  movements  of  the  heart     It  is, 
therefore,  remarkable  that  while  the  attention  of  most  patho- 
logical inquirers  has  been  assiduously  directed  to  the  detec- 
tion of  changes  in  the  arterial  pulse  when  investigating  every 
disease  of  the  body,  yet  they  have  seldom  deemed  it  neces- 
sary to  examine  into  the  condition  of  the  heart  itself,  although 
they  must  be  aware  at  the  same  time  that  the  arterial  pulse 
is  felt  for  no  other  purpose  than  to  acquire  information  on 
the  state  of  the  central  organ  of  the  circulation.     Indeed,  I 
have  a  strong  conviction  that  the  habit  of  examining  the 
state  of  the  arterial  pulse  in  place  of  the  beats  of  the  heart 
has  been  a  fruitful  source  of  error  in  the  practice  of  medicine; 
and  it  may  not  be  unworthy  of  notice  here,  as  a  curious  fact, 
that  the  Chinese,  of  whose  progress  in  medical  science  we 
know  so  little,  when  exploring  the  condition  of  a  patient, 
place  the  hand  or  ear  on  the  region  of  the  heart  instead  of 
feeling  the  radial  pulse." 

Palpitation  op  the  Heakt. 
There  are  several  forms  of  palpitation  connected  with 
different  morbid  states.  The  first  and  most  common  is 
witnessed  in  anoemia.  I  have  often  drawn  the  attention  of 
my  students  to  this  sign,  neglected  by  veterinarians  in  this 
country,  and  which  has  often  led  to  errors  in  diagnosis  and 
prognosis.  Anoemic  palpitation  is  associated  with  blood- 
sounds,  heard  in  the  vicinity  of  the  heart,  large  arteries,  and 
veins.     They  vary  with  the  condition  of  the  blood,  and  are 
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(lependent  on  tlie  quality  of  the  latter.  Physicians  have 
tt^rnied  "  aiiaMiiic  muriimrs,"  the  peculiar  sounds  heard  most 
distinctly  in  the  lower  animals,  and  due  to  the  churning 
sustained  ])y  the  blood  in  passing  through  channels  of  vary- 
ing size,  as  it  traverses  the  heart  There  is  a  venous  blood- 
sound  heard  l)y  aj)plying  the  ear  over  the  jugular  veins  at 
the  root  of  the  neck  in  ancemia.  It  is  a  continuous  hum,  to 
wliieh  the  French  Inive  apj^lied  the  term  of  "bruit  de  diable." 
It  is  extremely  tliilicult  to  distinguish  a  blood-sound  in  the 
horse  from  a  valvular  murmur,  because  we  cannot  con- 
veniently coin[)are  tlie  heart-sounds  at  different  parts.  In 
man  there  are  ureat  facilities  for  such  distinctions.  It  is, 
however,  inijiortant  to  be  as  accurate  as  possible,  as  valvular 
murmurs  indicate  organic  disease  of  the  heart,  and  valvular 
insufliciency.  Daily  observations,  and  comparing  the  sounds 
as  heard  at  different  parts,  from  above  downwards,  will  often 
prove  satisfactory. 

Anceniic  palpitation  of  the  heart  is  of  course  cured  by  the 
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proceed  from  his  inside,  which  is  often  erroneously  supposed 
to  be  the  beating  of  his  heart,  whereas  it  proceeds  from  the 
excessive  motion  of  the  abdominal  muscles,'     This  interpre- 
tation of  the  '  noise'  was  shortly  afterwards  disputed  by  Mr 
Smith,  of  Woodhouse,  who  ascribed  it  to  the  heart     In  a 
subsequent  letter,  however,  Mr  Apperley,  having  in   the 
interval  met  with  another  case,  argues  that  the  noise,  from 
ibe  situation  in  which  it  is  heard,  cannot  possibly  proceed 
from  the  heart,  unless,  indeed,  as  he  adds,  'the  heart  lay 
where  it  should  not  lie:'  but — repeating  his  former  opinion 
— ^is  caused  by  '  a  convulsive  action  of  the  abdominal  muscles/ 
"In  1831,  Mr  Castley,  with  his  mind  directed  to  the  sub- 
ject by  the  foregoing  observations  of  Mr  Apperley,  sent  a 
paper  to  the  Veterinariany  wherein,  although  he  had  never 
seen  but  one  '  well-marked  instance  of  it,'  he  appears  to  have 
hit  upon  the  true  explication  of  the  phenomenon ;  which  is, 
that  the  '  noise  in  the  inside'  is  owing  to  '  spasmodic  aflfec- 
tion  of  the  diaphragm.'     In  Mr  Castley's  case,  the  prominent 
symptom  was  '  a  convulsive  motion  or  jerking  of  the  whole 
body,  accompanied  by  a  dull  thumping  noise,  audible  at 
several  yards  distance,  and  evidently  proceeding  from  his 
insida     The  beats  appeared  to  be  about  forty  a  minute.    On 
placing  my  hand  over  the  heart,  the  action  of  that  organ 
could  be  felt  but  very  indistinctly:  the  beating  evidently  came 
from  behind  the  heart,  and  was  plainly  to  be  felt  in  the  direc- 
tion of  the  diaphragm.     Again,  placing  my  hand  upon  the 
Nominal  muscles,  the  jerks  appeared  to  come  from  before 
backwards.     There  was  no  pulsation  to  be  felt  at  the  sub- 
TJaaxillary  artery.' 

"Mr  Brown,  V.S.,  Melton  Mowbray,  in  1833,  published 
ftree  'well-marked  cases'  of  it.  The  first  was  that  of  a 
foang  mare  taken  up  from  grass  and  driven  slowly  thirty- 
five  miles  in  one  day,  with  a  stomach  filled  with  three  pecks 
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of  oats.  Tlie  second,  that  of  a  horse  who  '  had  been  living 
ill  a  state  of  rest  for  some  time,  and  was  forced  to  sudden 
and  violent  exertion  with  his  stomach  full  of  grasa'  The 
third  bad  not  undergone  any  exertion,  save  that  of  '  rolling 
and  pawing*  from  an  attack  of  gripes.  Mr  Brown  referred 
them  all  to  '  spasmodic  action  of  the  diaphragm/ 

"  To  Mr  Sinclair,*  V.S.,  Morpeth,  spasms  of  the  diaphragm 
occurred  in  a  case  of  trismus.  '  There  was  a  loud  beating  in 
the  region  of  the  diaphragm,  which  could  be  heard  at  a 
distance  of  ten  yards,  and  not  synchronous  with  the  pulse' 
It  was  'accompanied  with  distressing  cough  and  profuse 
perspiration/  The  case  did  well,  treated  by  opium  and 
digitalis,  and  keei)ing  the  bowels  open. 

"  Mr  Tonibs,+  V.8.,  Pershore,  saw  a  five-year-old  mare,  who 
for  some  days  had  been  out  at  grass,  that  became  suddenly 
seized  with  iiuick  and  laborious  respiration,  quick  pulse,  and 
shivering,  wliich  symptoms  were  treated  by  venesection  and 
an  aperient.      '  In  the  evening,  violent  palpitations  of  the 
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could  not  be  clearly  felt.  Venesection — which  it  became 
necessary  to  repeat — aperient  medicines  and  opiates,  re- 
covered her." 

I  have  witnessed  cases  of  spasm  of  the  diaphragm,  which 
may  be  called  by  the  well-known  name  applied  to  them  in 
human  subject — ^hiccough.  I  have  seen  this  condition  as 
the  result  of  poisoning  with  the  veratrum  album,  and  in  one 
case  of  over-repletion  of  the  stomach,  with  vomiting,  which 
recovered.  The  spasm  of  the  diaphragm  was  violent,  all  the 
symptoms  of  hiccough  were  well-marked,  but  no  such  sounds 
as  practitioners  have  believed  to  depend  on  such  spasm  were 
ever  witnessed.  On  the  other  hand,  I  have  seen  several  easels 
of  marked  nervous  palpitation  of  the  heart,  in  which  the 
sounds  could  be  heard  at  a  great  distance  from  the  affected 
animal,  and  have  satisfied  myself  that  the  heart  alone  was 
the  organ  implicated.  Leblanc,  the  best  authority  on  this 
subject,  holds  the  same  opinion,  and  disputes  the  opinion 
held  by  Delafond  and  Goubaux  in  accordance  with  the  views 
of  the  veterinarians  quoted  by  Mr  Percivall.  Leblanc  draws 
attention  to  three  singular  cases  recorded  in  1830  by  Coul^ 
beaux,  veterinary  surgeon  at  Melun.  After  alluding  to  certain 
accessory  symptoms,  such  as  elevated  temperature  of  the 
body,  redness  of  the  visible  mucous  membranes,  and  tumultu- 
ous breathing,  he  says,  "  The  respiratory  movements  were 
interrupted  by  a  violent  elevation  of  the  flanks,  circumscribed 
towards  the  upper  region,  and  so  intense  as  to  be  appreciated 
with  the  hand  as  well  as  by  the  eye.  This  lifting  of  the  flank, 
which  is  limited  in  extent  to  a  few  square  inches  of  surface 
precisely  at  the  hollow  of  this  region,  is  perfectly  isochronous 
with  the  heart-beats."  In  the  second  case  Coulbeaux  found 
"  no  cough,  breathing  not  accelerated,  but  interrupted  by  a 
lifting  of  the  flanks,  equal  on  either  side,  and  perfectly 
isodironous  with  the  pulsation  of  the  submaxillary  artery. 
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Tlie  beats  of  the  lieart  were  not  very  appreciable,  although 
tlie  car  was  ai)}>lieil  to  the  left  side,  but,  on  the  contrary, 
tliey  were  most  marked  (ties  sensibles)  on  applying  the  ear  to 
eitlier  flank."  In  the  third  case,  when  the  hand  was  placed 
with  its  back  to  the  ribs,  behind  the  left  elbow,  the  heart's 
impulse  could  not  be  felt,  and  the  sounds  were  indistinct;  but 
on  applying  the  ear  to  the  flank,  the  sounds  are  heard  to  be 
near,  as  the  heart  had  been  carried  upwards  and  backwarda 
After  a  little  (!xcrcise  the  lifting  of  the  flanks  is  observed,  and 
a  sort  of  impiiNe  isochronous  with  the  heart's  action. 

Levrat  records  a  case  which  occurred  in  a  mare  fifteen  years 
of  age.  The  following  symptoms  were  observed  : — A  jerk  of 
the  whole  body,  jnoduced  by  the  extraordinary  force  of  the  im- 
]>ulse  of  the  heart,  as  the  organ  strikes  the  dorso-costal  region, 
towards  the  u]>]»er  part  of  the  first  false  ribs.  The  impulse  is 
very  distinct,  and  does  not  seem  to  be  due  to  any  tumour  in- 
teqK)sed  between  the  heart  and  ribs;  its  force  is  such  as  to 
cause  a  general  shake  of  the  body,  which  may  be  observed  at 
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taken.  All  other  functions  were  regular,  and  the  animals 
recovered  within  eight  days. 

Leblanc  says  that  he  could  add  the  histories  of  at 
least  twenty  cases  similar  to  those  above  recorded.  He 
says  that  his  observations  authorize  him  to  state  that 
the  symptoms  are  not  due  to  organic  lesion,  although 
he  never  had  an  opportimity  of  performing  a  post- 
mortem examination  in  such  a  case.  The  animals  all  reco- 
vered He  is  nevertheless  disposed  to  believe  that  the 
remarkable  abdominal  pulsations,  in  the  absence  of  any  vio- 
lent heart-beats,  might  depend  on  something  more  than  mere 
nervousness,  and  due,  perhaps,  to  a  temporary  obstacle  to 
the  circulation  in  the  posterior  aorta.  It  is  difficult  to  under- 
stand that  a  simple  nervous  phenomenon  should  last  eight 
days  or  more,  with  equal  intensity  during  the  whole  time. 
The  palpitations,  which  occur  suddenly  as  the  residt  of  active 
emotions,  especially  in  the  dog,  are  ephemeral 

Many  veterinarians  have  been  alarmed  at  the  symptoms. 
They  appear  suddenly,  and  disappear  with  as  little  warning, 
and  usually  aU  other  functions  remain  undisturbed,  if  we  ex- 
cept the  respiratory  act,  slightly  modified  from  its  intimate 
connection  with  the  circulation.  Levrat  and  others  have 
noticed  that  the  peculiar  sounds  were  apparently  not  rythmic, 
with  arterial  pulsation,  but  the  number  was  constantly  the 
same,  whenever  any  careful  observations  were  recorded.  It 
is  not  a  little  remarkable  that  similar  cases  have  not  been 
observed  in  cattle.  Leblanc  has  witnessed  them  in  the 
dog. 

Treatment, — Rest,  and  a  mild  aperient,  at  the  same  time 
avoiding  any  cause  of  excitement  to  the  animal,  is  attended 
with  a  disappearance  of  the  symptoms.  Digitalis  is  the  re- 
medy recommended  as  a  specific  in  all  such  cases.  It  is 
given  in  doses  from  10  to  30  grains  daily  to  the  horse,  for 
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fivT  or  six  (lays.  In  the  dog  from  one  to  three  grains  may  be 
prescribed,  at  similar  intervals.  Leblanc  suggests  the  pro- 
jniety  of  very  small  doses,  cautiously  administered. 

Ill  a  practical  point  of  view,  the  results  of  sudden  efforts  of 
the  heart,  and  which  are  by  no  means  unfrequent,  especially 
ill  this  country,  where  \villing  horses  are  pushed  beyond  their 
strength,  are  next  in  importance. 

PtUPTrRES  OF  THE  HeART  AND  OF  THE  YESSEI^S  IN 

ITS  Vicinity. 
Without  change  in  structure,  the  heart  or  great  vessels 
burst  under  the  influence  of  undue  exertion  or  violent  con- 
cussion.    In  man,  from  fatty  degeneration,  the  substance  di 
the  heart  gradually  gives  way,  but  in  the  horse  this  form  o€ 
riii)ture  is  rarely  seen.     Tlie  most  common  seat  of  rupture    "i 
have  observed,  and  wln'ch  occasionally  proves  the  source  <=3 
death  in  a  hard-contested  race,  or  in  a  cart-horse  drawing 
very  lieavy  load  up-hill,  is  laceration  of  the  aorta  from  i 
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injecting  fluid  into  it     He  summed  up:  'The  results  of  these 
experiments,  in  the  way  of  illustration,  as  applied  to  the  case 
with  a  view  to  which  they  were  instituted,  are  in  no  wise 
clear  and  satisfactory.     Considering  them  generally,  they  are 
perhaps  less  uniform  than  might  have  been  expected,  and 
hardly  favourable  to  any  general  conclusion  being  deduced 
bom  them,  excepting  indeed  the  following:  Istly,  That  the 
power  of  resistance  possessed  by  the  heart  and  large  vessels, 
independent  of  any  vital  properties  of  endurance  peculiar  to 
them,  is  enormous;  and,  2ndly,  That  there  is  much  variation 
in  point  of  strength  in  the  same  parts  in  different  instance&' 
Not  much  more  conclusive,  though  certainly  free  from  the 
objection  which  always  attaches  to  experiments  upon  dead 
ATiiniRla  performed  with  a  view  to  illustrate  occurrences  in 
living   ones,  were  the   experiments   of  Chaussier  (Portal's 
Jfemaria  cit)    He  found  that  when  the  trunk  of  the  aorta  is 
ligatured  in  an  animal,  the  left  auricle  and  ventricle  burst; 
l>at  if  the  ligature  be  applied  to  the  trunk  of  the  pulmonary 
lurteiy,  the  right  ventricle  and  auricle  dilate  considerably,  the 
contractions  of  the  heart  redouble,  but  its  waUs  do  not  rup- 
ture.'    Admitting  the  fact,  its  bearing  is  doubtful,  if  any. 
The  causes  which  commonly  produce  traumatic  ruptures  of 
the  heart,  cannot  operate  so  as  to  occlude  the  great  arterial 
trunks,  particularly  the  aortic;  and  if  they  did,  rupture  of 
the  heart  should  more  frequently  be  noted  in  the  left  side, 
ivhereas  the  reverse  is  in  fact  the  case. 

*'  More  to  the  point  is  a  very  interesting  observation  by  my 
brother  John.  While  prosecuting  his  investigations  in  com- 
parative pathology  in  the  slaughter-houses  of  Ferrara,  in  the 
spring  of  last  year,  his  attention  was  particularly  attracted 
by  several  cases  of  rupture  of  the  vena  azygos,  which  he  asso- 
ciated with  the  manner  in  which  the  animals  were  killed — 
division  of  the  spinal  cord   by  thrusting  a  knife  into  the 
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interspace  between  the  first  and  second  cervical  vertebrae. 
He  iir.st  observed,  as  the  thorax  was  opened,  ciicumscribed 
clots,  between  tlie  i)leura  and  vertebrae,  covering  the  azygos 
vein ;  the  blood  sometimes  trickling  down  beneath  the  serous 
nienibriuie.  On  dissection,  jagged  ruptures  of  the  blood- 
vessel were  discovered.  His  friends,  Professors  MaiTei  and 
Balboni,  luiving  sought  from  him  an  explanation  of  the  fact, 
he  suiigested  (to  my  judgment  very  plausibly),  that  the  instant 
the  animals  are  jnthed,  the  walls  and  contents  of  the  thorax 
are  paralyzed,  the  heart  becomes  an  inert  bag  filled  with 
tliiid,  the  jerk  of  which,  as  the  animal  falls,  causes  rupture  of 
the  containiniz:  vessel  at  its  weakest  part;  and  this  is,  in 
truth,  tlie  vena  azygos,  whose  walls  are  thin,  and  only  pro- 
tected externally  by  the  pleura.  At  my  brother's  suggestion, 
Professor  ^latif'ei  instituted  a  series  of  observations  to  deter- 
mine the  frequency  of  the  lesion  under  consideration;  and 
with  his  custcmiary  courtesy  and  exactness  thus  conmauni- 
cated  the  result:  *  From  the  1st  of  June  185-1?,  to  this  date 
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from  a  height  on  to  his  head  or  feet,  it  is  presumable 
that  the  heart,  losing  for  a  moment  its  tonicity,  may  be 
pretematorally  disposed  to  rupture  at  its  weakest  part, 
in  consequence  of  the  jerk  of  the  contained  fluid.  2ndly, 
We  have  to  consider  the  ruptures  which  are  occasioned  by 
the  application  of  direct  violence  to  the  chest  wall.  A  girl 
was  suddenly  killed  by  the  passage  of  a  cart-wheel  over  her 
body.  The  heart  was  literally  smashed,  as  the  liver  so  com- 
monly is  in  the  crush  of  a  man  between  the  buffers  of  two 
railway  carriages.  It  is  particularly  worthy  of  notice,  though 
readily  explicable  on  account  of  the  elasticity  of  the  tissues 
composing  the  chest-wall,  that  they  had  scarcely  suffered  any 
injury.  There  can  be  no  doubt  that,  in  a  minor  degree, 
aome  blows  on  the  chest  may  produce  rupture  of  the  heart 
by  a  mechanism  similar  to  the  preceding.  Ollivier  {Mem., 
cit)  believes  that  the  passage  of  a  wheel  over  the  chest  may 
sometimes  occasion  rupture  of  the  heart  by  compressing  the 
pulmonary  artery,  and  opposing  an  obstacle  to  the  flow  of 
^lood,  to  overcome  which  the  heart  acts  with  redoubled 
'^^igour,  and  consequently  cracks." 

My  brother,   moreover,  mentions  that    "Extensive    re- 

^^arch    in   the  records   of  veterinary  medicine   and    sur- 

S^ry,    for    cases    in    animals   similar  to   those  above  re- 

^^rded  in  man,  has  resulted  in  the  discovery  of  only  one, 

'^kich  fell  under  the  notice  of  Mr  Parker  of  Birmingham.* 

'  iMy  attendance,'  he  says,  *  was  requested  to  a  pony  which, 

^Umiing  away  with  a  gig  down  a  hill,  had,  with  his  right 

shoulder,  struck  violently  against  the  wheel  of  a  cart.     He 

*  Veterinarian^  May,  1855,  p.  268-9.  My  brother  says:— "My 
(Quotation  is  not  literal,  hut  a  condensation  of  Mr  Parker's  report, 
with  some  additional  information  in  point,  which  this  gentleman  has 
kindly  communicated  to  me,  in  reply  to  inquiries  addressed  to  him,  at 
mj  BOgg^cm,  by  Professor  Simmonds.*' 
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reared  up  mid  then  fell ;  from  this  position  Be  could  not 
move,  ncather  cTmM  he  staiid  when  lifted  on  his  le^s,  I 
found  Imu  hiu^  on  left  side,  apparently  free  from  pain,  pre- 
sentinjn;  the  follmviiiTr  »ymptJ3m8:  re.spiration  very  quick,  but 
not  laliorioiis;  pnlse  oS,  and  weak;  visible  mucous  mem- 
branes  pallid,  espeeially  the  bnceaL  Pi-esen t)y  expression  of 
eye  became  har^js^ard,  breathing  rathet  laborious,  pidse  more 
frequent  and  feelile.  He  was  killed  about  an  hour  after  the 
accident,  at  the  entreaty  of  an  officer  of  the  Animals'  Friend 
Society.  Rm..,  abdominal  viscera  healthy ;  pericardium  rup- 
tured on  right  side,  contained  a  quantity  of  coagulated 
blood;  a  chit  of  blond  affixed  to  base  of  right  auricle,  which 
wa.s  here  seyjii rated  from  the  ventricle;  the  musculiir  struc- 
ture was  evidently  nqitured  ttJ  the  extent  of  almost  an  incli 
Ribs  aud  iuvestiuir  niu&cles  nninjurei'  " 

C0>^ GENITAL  MaLFOEMATTOKR  OF  THE  HEAET, — 

Eltopia  Coedis. 
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as  in  the  lower  animals  There  are  infinite  varieties  of  arrest 
of  development,  but  the  most  interesting  to  the  practitioner 
is  that  of 

Pebvious  Foramen  Ovale — Cyanosis. 
I  have  mentioned  at  page  326,  that  in  foetal  life  the  two 
auricles  of  the  heart  communicate  by  an  oval  opening.     This 
causes  an  admixture  of  the  blood,  returning  from  the  system 
with  that  returning  from  the  lungs.     After  birth,  the  opening 
is  perfectly  closed,  and,  if  it  remains  open,  the  purified  blood 
from  the  lungs  in  the  left  auricle  becomes  contaminated  by 
hlood  which  has  been  the  round  of  the  system,  and  returns  of 
»  dark  colour  to  the  right  auricle.     The  consequence  is,  that 
venous  blood  circulates  through  the  arteries,  so  that  the  visible 
mucous  membranes  are  blue,  the  development  of  animal  heat 
imperfect,  and,  in  fact,  all  the  functions  of  the  body  imper- 
fectly carried  on     From  the  blueness  of  the  skin  and  visible 
mucous  membranes,  this  afiection  has  received  the  name  of 
Cyanosis,  or  the  blue  disease. 

As  pervious  foramen  ovale  can  only  be  a  congenital  state, 
1^  is  observed  in  young  animals.  It  may  prove  fatal  to  them 
^  an  early  periou  of  life,  or,  from  their  puny,  sickly  aspect, 
fteir  owners  may,  though  in  ignorance  of  the  real  nature  of 
fte  cause,  resolve  to  destroy  them. 

It  may  not  be  recognised  until  animals  are  handled  in 
l^fealdng  or  training;  but  the  difiicult  breathing,  the  oppres- 
sion resulting  fi^m  even  moderate  exertion,  with  marked  em- 
Wrsssment  in  the  functions  of  circulation,  will  turn  the 
attention  of  an  observer  to  the  heart.  Auscultation  reveals 
*0  abnormal  sound,  which  not  unfrequently  consists  in  the 
murmur  heard  in  ansemic  patients,  and  due  chiefly  to  the 
cmidition  of  the  animal. 

It  would  appear  that  it  is  possible  to  have  the  foramen  ovale 
le-qpened  in  the  human  subject     I  am  not  aware  of  a  single 
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obseiTatioii  of  tins  description  in  the  lower  animals.  Dr 
Wardrop  says,  in  bis  learned  work,  On  the  Diseases  of  Hie 
Heart: — "The  membrane  which  covers  the  foramen  ovale 
is  sometimes  as  thin  as  a  spider's  web,  or  it  resembles  a  piece 
of  laee.  At  other  times  it  is  found  re-opened  in  such  a  man- 
ner as  to  ])ermit  an  inteimixture  of  the  venous  and  arterial 
blot  h1.  This  condition  of  the  foramen  ovale  was  first  described 
by  Abernetby,  but  little  notice  has  been  taken  of  it  by  sub- 
seipient  ])ath()lo^nsts,  though  its  accuracy  is  corroborated  by 
nunbid  preparations  in  every  museum.  'Having  formerly 
been  much  surprised  to  find  the  heart  so  little  affected  when 
the  luniks  were  ert'iitly  diseased,  and  observing  in  one  or  two 
instances,  that  the  foramen  ovale  was  open,  I  was  led  to  jwy 
more  ]>articular  attention  to  the  state  of  that  part,  and  I  have 
found  this  to  be  almost  a  constant  occurrence  in  those  sub- 
jects where  pulmonary  consumption  had  for  some  time  existed 
})revious  to  the  j  >erson's  decease.  I  took  notice  of  this  circum- 
stance thirteen  times  in  the  course  of  one  year,  and,  in  scve- 
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Hypertbophy  of  the  Heaet. 
Increase  in  the  size  of  the  heart  and  in  the  thickness  of 
the  walls  of  some  of  its  cavities,  has  been  long  since  observed 
by  veterinarians.     Recorded  cases  have  not  been  always  satis- 
fitctorily  described,  and  the  first  author  who  has  furnished  us 
with  a  concise  history  of  the  lesion  is  M.  U.  Leblanc.     By 
careful  comparison  of  hearts  affected  with  different  forms  of 
hypertrophy  and  healthy  hearts,  he  finds  that  there  are  three 
distinct  varieties  of  the  lesion.     The  first  is  that  in  which 
the  walls  of  one  or  more  cavities  are  thickened  without  change 
in  the  capacity  of  the  cavities:  this  is  the  simple  hypertrophy. 
In  the  second,  the  walls  of  one  or  more  cavities  of  the  heart 
are  hypertrophied,  and  the  cavities  enlarged :  this  is  eccentric 
hypertrophy,  which  Corvisart  has  called  active  aneurism  of 
the  heart,  in  the  human  subject     In  the  third  form,  hyper- 
^phy  of  the  walls  and  diminution  in  size  of  the  cavities  co- 
exist: this  is  the  concentric  hypertrophy.     Hypertrophy  of 
the  heart  is  usually  associated  with  other  diseases,  and  espe- 
^y  with  pulmonary  lesions. 

The  origin  of  this  disease  depends  on  some  obstruction  to 
the  circulation,  or  cause  which  induces  increased  activity  of 
the  heart  Leblanc  believes  that  chronic  inflammatory  dis- 
^  of  the  serous  membranes,  covering  or  lining  the  heart, 
^y  induce  hypertrophy,  and  he  notices  also  the  obstructions 
to  the  flow  of  blood  by  constriction  of  vessels  and  of  the  aper- 
tores  between  the  different  cavities  of  the  heart 

Symptoms. — In  simple  hypertrophy  the  action  of  the 
ieart  is  stronger  than  usual,  though  the  impulse  is  not  so 
sharp,  and  is  felt  lower  than  usual  This  condition  is  found 
to  persist  The  sounds  of  the  heart  are  more  intense,  though 
indistinct,  provided  that  the  cavities  are  not  diminished  in 
me.    A  metallic  bruit  is  often  heard  most  distinctly  near  the 
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seat  of  the  hypertrophy.     Leblanc  says  that  there  may  be 
very  eiieroetic  iinimlseon  the  right  side  of  the  chest  due  to  an 
cceeiitiic  hypertrophy  of  the  right  side  of  the  heart     He  has 
also  noticed  at  the  same  time  another  coincidence,  which  is 
a  very  luaiuTest  murmur,  probably  produced  by  the  shock 
between  tlie  columns  of  blood  and  semi-lunar  valves,  which 
lie  calls  bruit  de  claque.     The  impulse  of  the  heart  in  cases 
of  liy2)ertro[)liy  is  sometimes  visible  on  looking  from  a  dis- 
tance at  tlie  region  of  the  heart.     Leblanc  has  also  met  with 
reduplication  of  the  second  sound,  a  symptom  which  indicates 
irregular  nniscular  action.     On  the  subject  of  the  reduplica- 
tion of  the  heart's  sounds,  Dr  Barclay  says,  in  his  admirable 
Manual  of  Medical  Diagnosis,  at  page  383: — "Reduplication, 
like  intermission,  suggests  some  imperfection  in  the  relation 
of  nervous  force  and  muscular  contraction,  in  so  far  as  one 
serves  to  regulate  the  other:  but  while  we  are  able  to  draw 
^  rlistinetion  between  iiitemiiasion  and  irregularity^  a^  indi- 
cations  of  disease,  wc*  are  not  able  to  lay  down  the  same 
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sound  there;  but  the  two  do  not  consist  of  a  reduplicated 
second  sound,  but  of  the  sound  and  the  bruit,  which  are 
heard  separately,  the  one  short  and  terminating  at  its  usual 
time,  the  other  prolonged." 

Percussion  enables  us  to  determine  the  extent  to  which 
the  heart  is  enlarged,  as  its  position  is  indicated  by  dulness, 
which  is,  of  course,  detected  over  a  wider  surface  as  the  heart 
increases  in  size.     It  is  not  easy  to  be  very  accurate  in  deter- 
mining the  extent  of  general   enlargement  the  heart  has 
suffered  in  the  horse.     This  is  more  readily  accomplished  in 
the  dog,  but  in  none  of  our  animals  so  satisfactorily  as  in 
man,  in  whom  an  expert  physician  will  mark  with  a  pen  pre- 
Qsdy  the  limits  to  which  the  heart  has  extended  beyond  the 
Batmal  space  it  should  occupy  in  the  thorax. 

In  simple  hypertrophy  the  pulse  is  often  regular,  full,  and 
strong.  It  is  small  and  feeble  in  the  rare  cases  of  hyper- 
trophy which  are  classified  under  the  third  head  mentioned 
•hove,  of  concentric  hypertrophiea 

Hypertrophy  of  the  heart  is  a  malady  which  progresses 
Awriy,  though  it  soon  prevents  an  animal  performing  any 
W  work,  and  being  used  for  fast  riding  or  driving.  It 
predisposes  to  other  maladies,  such  as  pulmonary  congestion, 
active  hsemorrhage,  &c. 

Treaiment — Judicious  management,  so  far  as  moderating 
^restricting  the  amount  of  work,  and  allowing  ample 
periods  of  rest,  includes  most  of  what  can  be  done  to  relieve 
«i  tnimal  suffering  from  hypertrophy  of  the  heart  Leblanc 
•t»tes  that  hypertrophy  of  the  heart  is  frequently  met  with 
Ja  broken-winded  horses,  and  he  has  observed  the  best  effects 
in  these  from  the  daily  administration  of  small  doses  of 
meoicL     I  can  confirm  this  statement. 
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Atrophy  op  the  Heaet. 

Tlie  diminution  in  thickness  of  the  muscular  walls  of  one 
or  more  cavities  of  the  heart  is  certainly  not  unfrequent  in 
the  hoi.se.  The  size  of  the  cavities  is  usually  increased,  and 
very  nirely  do  tliese  remain  of  their  normal  capacity  under 
such  cireumstanres.  From  my  o\^ti  observation,  the  right 
side  is  niore  frecjuently  atro[»hied  than  the  left,  and  the 
auricle  oftt^ier  than  the  vcjutricle. 

Sj/n?ptoms'. — Animals  are  dull,  not  inclined  to  eat  or 
Avork ;  i»ulse  feehle,  indistinct  at  the  jaw,  and  often  irregular. 
The  soinuls  of  tlie  heart  are  feeble  and  indistinct,  sometimes 
modified  l)y  complications,  such  as  valvular  disease.  There 
is  often  a  maiked  venous  pulse;  coldne^  of  the  extremities, 
and  other  symptoms  noticed  under  the  head  Dilatation  of  the 
Heart.     Treatment  is  of  no  avail. 
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In  one,  the  owner  had  observed  a  "  trickling  of  the  blood  in 
the  yeins  of  the  neck" — venous  pulse.  In  another  two, 
fainting  fits  in  rapid  succession  following  a  partial  attack 
whilst  the  horse  was  in  harness,  led  to  my  being  consulted. 
In  the  third  I  was  called  after  the  animal  had  had  "a  fit  of 
stcLggers." 

4thly,  In  all  three  cases  the  animals  had  been  treated  for 
supposed  disorders  of  the  lungs,  though  no  cough  or  other 
symptoms  except  those  above-noticed  had  been  observed. 

5thly,  I  found  no  difficulty  in  diagnosing  either  of  the 
cases,  notwithstanding  that  the  true  nature  of  the  disease  had 
not  been  recognised  during  the  many  weeks  that  the  animals 
had  been  under  treatment.  The  symptoms  were  :• — Small, 
feeble,  irregular  pulse;  in  one  case  indistinct  at  the  jaw. 
Marked  venous  pulse,  especially  after  a  little  exertion.  Cold* 
ness  of  the  extremities,  especially  of  the  hind  ones,  which  had 
a  tendency  to  oedema.  In  two  cases  the  disease  had  so  far 
advanced,  that  shortly  after  my  seeing  them,  oedema  set  in 
below  the  chest  and  belly.  Heart's  action  embarrassed,  and 
impulse  tremulous.  Sounds  not  much  altered,  but  the  first 
somewhat  modified. 

6thly,  EesiMs. — ^The  chestnut  mare  I  purchased  to  show 

the  case  to  my  class,  and  dissect  the  animal;  but  as  the 

Hialady  had  not  advanced  very  far,  we  tested  the  effect  of  a 

little  slow  work,  and  she  was  used  for  a  few  days  in  a  light 

cart    The  individual  who  undertook  to  drive  her  for  me 

Iras  80  pleased  with  the  mare  that,  in  the  presence  of  my  stu^- 

dents,  he  offered  me  £16  for  her.    I  assured  him  that  she 

would  drop  down  and  die  some  early  day,  aiid  probably  when 

at  woric    I  moreover  told  him  that  the  animal  must  be 

diasected.    On  the  next  day,  at  about  one  o'cloc  c  p.m.,  I  was 

Aiddenly  called  to  perform  the  post-mortem  examination. 

The  mare  bad  been  put  in  harness  and  walked  up  a  some- 

^1^ 
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what  steep  liill,  at  the  top  of  which  ahe  reeled  to  and  bo, 
and  sank  to  rise  no  more. 

In  the  second  case  the  horse  was  sold  to  some  horse-coper 
for  £6,  and  I  lost  sight  of  him.  The  third  is  still  under 
observation  for  the  benefit  of  our  students,  and  will  in  due 
time  be  destroyed  for  dissection. 

The  post-mortem  appearances  in  the  chestnut  horse  iadi- 
cated  enormous  dilatation,  with  atrophy  of  right  side  of  the 
heart.  The  tricuspid  valve  was  insuflScient  The  muscular 
structure  of  the  heart  had  undergone  slight  fatty  degenera- 
tion. 

These  interesting  cases  are  of  moment  to  the  yeterinarian 
in  indicating  the  ])ossibility  of  diagnosis  by  a  correct  appre- 
ciation of  symptoms.  They  will  be  found  to  correspond  in 
many  points  with  the  following  cases  which  I  quote  from  Mr 
Percivall's  Hippo-Pathology : — "  Mr  Pritchard  was  requested 
to  examine  a  six-year-old  mare,  on  account  of  fiEdling  away  in 
flesh.     He  found  her  poor  and  lean  on  the  rib,  with  belly 
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large  and  flabby;  lymph  was  effiised  into  the  cellular  sub- 
stance around  its  base;  the  right  auricle  was  very  much  eu- 
laiged,  being  three  times  the  size  of  the  left,  and  its  walls 
thin;  the  right  ventricle  was  dilated,  but  not  at  all  in  pro- 
portion with  the  auricle;  the  left  auricle  was  not  dilated,  but 
the  left  ventricle  was  much  enlarged,  and  its  walls,  especially 
at  the  extreme  of  the  apex,  so  thin  that  Mr  Pritchard  felt 
a  little  astonished  that  it  could  have  contracted  without 
rupture,  for  it  was  not  more  than  one  eighth  of  an  inch  in 
thickness.    The  heart  weighed  ten  pounds,  and  measured  in 
circumference,  at  the  base,  two  feet  seven  inches.    The  lungs 
were  perfectly  healthy.    Mucous  lining  of  the  bowels  tumid 
from  serous  engorgement     Absorbents  of  the  large  in- 
testines loaded  with  red-yellow  lymph;  but  near  to  the  re- 
ceptaculum  chyli,  with  blood.     The  thoracic  duct  contained 
j)rincipally  blood,  but  was  not  much  dilated.     The  liver  was 
in  a  state  of  sanguineous  engorgement,  weighing  nearly 
thirty  pounds.    There  was  extravasation  of  blood  into  the 
])arenchyma. 

A  most  extraordinary  case  of  dilatation  or  aneurism  of  the 
left  ventride  of  the  heart,  is  related  in  vol  xiv.  of  the  Veteri- 
*9iaruin,  by  Mr  Harrison,  V.S.,  Southport  The  subject  was 
^  cart-mare,  xdne  years  old,  who,  from  her  youth,  had  been  in 
the  habit  of  drawing  heavy  loads,  on  which  occasions  her 
spirit  seemed  to  exceed  her  strength,  though  she  had  always 
maintained  her  health,  notwithstanding  that,  for  some  months 
"before  her  death,  she  had  not  thrive  as  heretofore.  Though 
apparently  quite  well,  for  the  first  time  in  h^  life,  after  a 
liaid  day's  ploughing,  she  refused  her  food,  and  appeared 
yesry  weak,  for  which  she  was  bled,  which  made  her  still 
'Weaker.  When  Mr  Harrison  first  saw  her  she  was  scarcely 
able  to  stand,  and,  while  he  was  in  the  act  of  i^^ii^  V^x 
pulse,  she  staggered  and  fell    The  pulse,  after  ake  ^oa  ^o^rcL> 


372 


OSSIFICATION  OP  THE  HEABT. 


was  very  small  and  weak,  and  it  was  not,  with  any  accuracy, 
to  be  counted.  She  became  comatose,  with  her  respiration 
nearly  suppressed,  as  though  she  were  dead.  When  she  came 
to,  the  breatliing  was  shorter  and  quicker  than  natnraL  Mr 
Harrison  had  (her  destroyed.  The  stomach  was  found  in  a 
state  of  collapse;  but  her  disease  was  in  the  heart  *The 
left  ventricle  proved  in  such  a  state  of  dilatation  that  it 
almost  filled  the  left  cavity  of  the  chest,  usually  occupied  by 
the  lung,  but  which  latter  had  gradually  become  absorbed, 
to  accommodate  itself  to  the  increased  size  of  the  ventricle, 
and  this  absorption  had  proceeded  so  far  that  the  lung  did 
not  exceed  the  size  of  the  breadth  of  one's  hand,  and  this 
remnant  was  situated  at  the  most  posterior  and  superior 
part  of  the  chest.     The  brain  was  perfectly  healthy.' " 


OSSIFICATION  OF  THE  HEAET. 

This  singular  lesion  has  been  observed  several  times,  and  I 
am  acquainted  with  two  admirable  specimens.     One  is  in  the 
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the  yentriclei  All  that  Mr  Henderson  knows  about  the  case 
is,  that  the  horse  from  which  the  heart  was  taken  dropped 
down  dead,  in  an  emaciated  condition,  in  a  dust-cart 

**  A  case  of  ossification  of  the  right  auricle  is  reported  in  the 
Ricusil  de  M4d.  Vet.  for  Sept.  184*0.  It  occurred  to  Mr 
Barthelemy.  The  horse,  small  in  stature  and  weak  in  ap- 
pearance, worked  in  a  public  carriage^  bit  only  for  five 
months,  before  he  was  found  incapable,  though  only  five 
years  old.  He  had  no  cough,  though  it  was  found  that  his 
respiration  and  pulse  were  much  quicker  than  in  health,  and 
that  the  slightest  exercise  proved  sufficient  to  put  him  out  of 
breath ;  though  even  then  the  motions  of  his  flanks  were  but 
increased  in  number,  without  being  rendered  irregular.  At 
length  he  was  sent  into  the  infirmary,  and  died  there  on  the 
sixth  day,  with  symptoms  of  pneumonia  in  both  sidea  There 
were  found  abscesses  and  vomicaB  in  the  lungs,  with  hepatiza- 
tion and  grey  tubercle,  quite  sufficient  to  account  for  death. 
But  the  heart  also  was  diseased.  It  was  so  voluminous  as 
nearly  to  fill  the  entire  cavity  of  the  pericardium;  and  its 
left  auricle  was  ossified,  and  strongly  adherent  to  the  peri- 
cardium by  white  fibrous  bands.  It  was  double  its  natural 
size,  and  its  ossified  walls  proved  more  than  one-third  of  an 
inch  in  thickness.  The  auricular  septum  was  sound,  and  the 
aoriculo-ventricular  valves  had  not  a  spot  of  ossification. 
The  ventricles  were  not  sensibly  enlarged.'' 

Fatty  Deoenbeation  of  the  Heabt. 
This  disease,  so  common  in  the  human  subject,  is  not  fre- 
quently seen  in  the  lower  animals.  In  a  state  of  obesity  the 
heart  of  oxen  especially  is  surrounded  with  large  masses  of 
hi,  whieh  penetrate  its  structure  to  a  certain  extent  But,  in 
addition  to  &tty  tissue,  deposited  around  the  hearty  the  ix\»&- 
collar  Bltmctmejfires  waj,  and  fibres  are  observe  >;ycQ\L!^  u^ 
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and  replaced  by  innumerable  oil-globules.  I  have,  however, 
shown  that  in  a  ease  of  dilatation  the  heart  was  fiitiy,  so  that, 
apart  from  the  tendency  to  obesity  in  some  cases^  and  of  pre- 
mature decay  in  others,  when  various  tissues  are  diqioeed  to 
undergo  fatty  transformation,  the  heart  is  implicated  by  a 
similar  retrograde  change. 

Tlie  symptoms  are  those  of  dilatation  already  given,  and 
treatment  is  of  no  avaiL 

Amongst  the  cardiac  a£fections  of  a  chronic  natnre,  and 
which  are  rarely  diagnosed  during  life,  we  must  class — 

TXTMOUES  OP  THE  HeABT. 

There  is  a  great  variety  of  cardiac  tumours.  Those  that 
I  have  more  frequently  witnessed  are — 1.  Parasitic  growths, 
either  internally  situated  or  attached  to  the  apex  of  the  heart 
2.  Melanotic  tumours  in  the  substance  of  the  heart  3. 
Fibrinous  tumours,  or  cardiac  polypi,  properly  so  called. 
4.  Vascular  tumours.     5.  Cancer. 
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fifymptoms  at  a  comparatiyely  early  period  in  the  hard- 
worked  horse. 

With  regard  to  external  trunours,  their  weight  is  some- 
times very  great,  and,  when  connected  with  the  apex,  may 
attain  a  size  far  exceeding  that  of  the  heart  itself,  without 
inducing  very  serious  symptoms.  This  is  not  the  case  when 
the  deposits  invade  the  base  of  the  heart,  where  they  obstruct 
the  vessels  and  arrest  the  circulation.  If  the  veios  are  chiefly 
implicated,  dropsical  efiusions,  with  symptoms  of  debility, 
palpitating  heart,  and  coldness  of  the  extremities,  &a,  are 
observed.  If  the  arteries  become  constricted,  the  imperfect 
flow  of  blood  soon  leads  to  great  prostration  and  hectic,  the 
animal  lingering  on  to  die  in  a  state  of  great  emaciation. 

The  tumours  examined,  and  which  are  connected  with  the 
exterior  of  the  heart,  originate  in  the  substance  of,  or  immedi- 
ately beneath  the  pericardium,  which  yields,  and  is  continu- 
ous in  all  cases  I  have  examined  with  the  envelope  of  the 
growth.  The  tumours  are  usually  unattached  to  the  parietal 
layer  of  the  pericardium,  and  lie  free  in  the  pericardial  sac 

The  tumours  are  often  multiple,  and  this  is  chiefly  the 
case  in  cancer  and  melanosis. 

1.  With  regard  to  the  parasitic  growths,  I  have  examined 
iQ  Bologna  a  polypus  containing  as  its  nucleus  a  cyst,  within 
which  were  admirable  specimens  of  echinococcus  veterin 
norum.  Another  remarkable  specimen,  preserved  in  the 
museum  in  that  city,  consists  in  a  large  mass  of  cysts  hang- 
ing from  the  apex  of  the  heart  of  an  ox.  These  are  cysts  of 
the  same  parasite.  Gysticercus  tenuicoUis  has  been  met  with 
in  the  pericardial  cavity;  cysticercus  celluloscB,  in  the  sub- 
stance of  the  heart  of  the  pig;  and  dochmiua  trigonocephcdtts 
in  the  cavities  of  the  heart  of  a  dog. 

2.  I  have  seen  several  instances  of  melanosis  implicating 
die  hearty  but  onljr  recognised  after  death. 
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3.  In  referring  to  cardiac  polypi,  I  may  draw  attention  to  a 
paper  by  my  brother,  Mr  Arthur  Gamgee^  published  in  the 
second  volume  of  the  Edinburgh  Veterinary  Review,  p.  30, 
in  which  a  specimen  is  described  as  follows : — 

"  Case  I. — Tumour  occurring  in  tke  left  Auricle  of  Ae 
Heart  of  a  Cmv. — The  morbid  specimen,  of  which  a  drawing 
is  appended,  was  brought  to  the  New  Veterinary  College 
from  the  Edinburgh  slaughter-houses.  The  heart  had,  by  the 
man  wlio  had  killed  the  animal,  been  at  once  recognised  as 
l)resentiiig  an  abnonnal  appearance;  no  account  was,  how- 
ever, forthcoming  of  the  state  of  the  beast  during  lifa  The 
heart  weighed  i>  lbs.,  and  with  the  exception  of  very  great 
distention  of  the  left  auricle,  appeared  quite  healthy.  The 
left  auricle  had  been  cut  before  it  was  brought  to  us,  and  fix)m 
the  opening  a  fibrinous  mass  protruded.  The  left  ventricle 
was  first  oi)ened  by  a  longitudinal  incision  along  the  septum 
ventriculorum,  both  on  the  anterior  and  posterior  surface. 

"  Dcscrijdwii. — On  examining  the  auricle  through  theauri- 
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If.  U^  OudiM  poljpiii.    a,  Flbrons  tlune  of  peduncla;  6,  L^pb  corpiuclf^ 
c,  BongAted  celli. 
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ficnts  that  of  the  distended  auricle,  and  on  superficial  exa- 
minatiiJii  of  its  pedicle,  it  appears  to  have  an  eatteiiMTe 
attiiehiiieiit  to  the  wall  of  the  auricle,  the  endocardium  seem- 
ing to  extend  over  tlie  mass.  The  tumour  has  a  decidedly 
elastic  feel,  and  m  some  parts  the  recoil  on  pressure  is 
suL'h  m  almost  to  resemble  fluctuation, 

*'  Before  proceeding  with  the  description  of  the  internal 
asj)ect  and  stnicture  of  the  tumour,  I  must  mention  that  the 
auricle  appears  healthy  throughout,  and  its  lining  membrane 
smooth,  cxcej>t  approaching  the  mitral  valve,  the  flaps  of 
wliieb  have  a  shrunken  appearance,  and  a  decidedly  nnevai 
ujqter  surfiice.  The  left  flap  is  perforated  in  its  centre  by 
five  htiles,  the  oiemlirane  of  the  flap,  especially  around  one  of 
these,  being  decidedly  attennateA  Another  hole,  consider- 
ably  tt*  the  rig  lit,  h  much  larger  and  jagged-  The  right  flap 
is  thiekened  in  some  parts,  attenuated  in  others  like  the  left, 
but  only  peiforated  l>y  a  few  minute  holes  near  its  fi^ee  edgt 
Tlie  ehord£c  tendine;ia  are  healthy^  the  papillary  muscles  well 
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verse  direction^  i  e.,  at  right  angles  to  the  pedicle,  4|  inches; 
from  the  centre  of  the  pedicle  to  the  highest  point  on  the 
snrfBM^e,  2^  inches;  pedicle,  from  base  to  the  uppermost 
ramification,  1|  inches.  In  front  of  the  pedicle  is  a  small 
flattened  tomonr,  about  1  inch  in  length,  and  ^  inch  in 
width,  possessing  the  same  physical  aspect  as  the  other, 
ifithout  gritty  deposit,  and  firmly  attached  by  a  very  slender 
and  long  peduncle. 

^  Microscopic  Examination, — On  examining  the  connec- 
tions of  the  pedicle  and  the  layers  of  fibrine  surrounding  it, 
there  is  evidently  a  gradual  transition  of  structure  from  the 
tough  fibrous  and  vascular  peduncle  to  the  cheesy  granular 
and  exsanguine  fibrinous  deposit.  On  examination  with  the 
microscope,  the  peduncle  is  seen  composed  of  fibrous  tissue, 
and  interspersed  are  elongating  lymph-corpuscles  (a,  Fig. 
116.)  Towards  the  processes  of  this  fibrous  deposit,  the 
tissue  is  more  imperfectly  organized;  fibroplastic  ceUs  (c)  are 
more  numerous,  and  as  we  extend  from  the  centre  these  in 
their  turn  give  way  to  the  unchanged  lymph  corpuscles  (b) 
and  molecular  matter  constituting  each  compact  layer.  In 
some  parts  towards  the  surface  of  the  timiour,  the  molecular 
matter  ahnost  entirely  constitutes  the  layers;  in  others  the 
lymph  cells  are  very  abundant  The  gritty  deposit  on  the 
sorfiuM  effervesced  on  the  addition  of  hydrochloric  acid,  and 
atnne  phosphatic  crystals  (though  few  in  nimiber)  were  seen. 

''Cask  II — Cardiac  Polypus  firmly  adherent  to  the 
Internal  WaU  of  the  Right  Auricle.  (This  is  the  de- 
scription of  specimen  2510  in  the  musuem  of  the  University 
of  Bologna.) 

''Professor  Allessandrini  says  of  this  tumour,  that  it  oc- 
carred  in  an  ox,  nine  years  old,  that  died  suddenly,  and 
which  previously  had  shown  no  signs  of  ill-healtL  A  ve.t- 
tical  section  of  the  heart  being  made  from  the  \>aae  \a  ^<^ 
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ex,  exposing  all  the  right  ventricle  and  part  of  the  right 
ricle,  a  polypus  comes  into  view,  exactly  resembling  in 
m  and  consistence  those  foimd  on  mucous  surfaces,  in  the 
sros,  vagina,  and  the  nares.  This  polypus  (Fig.  117)  is 
ached  by  a  rather  slender  pedicle,  to  the  internal  walls  of 
3  right  auricle  next  the  appendix,  and  nearly  fills  the  cavity 
the  light  ventride,  dragging  down  the  wall  of  the  auricle, 
whicli  it  is  attached,  to  the  level  of  the  ring  of  the 
caapid  valve.  The  polypus  is  of  a  somewhat  circular 
fsfi^  and  its  dimensions  before  immersion  in  spirit  were  as' 

Gxoalest  circumference  &om  one  side  of 
pedicle  to  the  other,  going  over  the 
largest  part  of  tumour         .  13*39  inches. 

Circmnference  of  pedicle  .        .      2'4f4{     „ 

Circumference  at  the  thickest  part  of 
tumour 917     „ 

Greatest  length 5*39      „ 

Greatest  width  in  the  centre    .        .  3*93      „ 

'*  This  polypus  was  very  firm,  elastic,  and  almost  appeared 
contain  fluid;  none  was,  however,  found  on  section. 
dypi  that  have  reached  so  advanced  a  period  of  organiza^ 
ni  are  of  extreme  rarity,  and  my  search  for  cases  of  them 
periodicals  and  in  works  on  diseases  of  the  heart,  has  been 
Sly  unproductive." 

Li  the  sixteenth  volimie  of  the  Veterincman,  Mr  Eay,  of 
(mtefiract,  describes  a  singular  case  which  occurred  in  a 
ley  thirteen  months  old,  and  in  which,  &om  the  irregularity 
f  the  blood's  flow,  Mr  Eay  suspected  disease  of  the  heart 
be  animal  lived  several  days,  and,  after  death,  a  ^\yQ»Tx& 
viB  firand  ndhmng  to  the  wall  of  the  right  aoxide,  «3i^ 
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another  existed  in  the  right  ventrida  The  latter,  also  adhe- 
rent to  the  wall,  weighed  from  five  to  six  ounce&  The 
remarkable  feature  of  this  case  is,  that  two  calves,  about  the 
same  age  and  out  of  the  same  cow,  had  died  in  previous 
yc<irs,  exhibiting  the  same  symptoms  before  deatL 

Mr  Shenton  describes  a  case  of  polypus  cordis  in  an  old 
cow,  in  which  the  tumour  grew  from  the  septum.     It  is  pro- 
bable that  not  a  few  eases  of  heart  disease  owe  their  origin 
to  rheumatism,  and  a  valuable  case  in  favour  of  this  view  is 
also  recorded  by  Mr  Shenton,  in  the  twenty-fifth  volume  of 
the  Veterinarian,    A  filly  suffered  from  lameness,  for  which 
Mr  Slienton's  advice  was  sought    A  month  elapsed  before  » 
second  visit,  when  the  animal  was  found  emaciated,  still  lame, 
and  Mr  Shenton  considered  it  a  case  of  rheumatism.  Venous 
pidse  was  discerned,  and  obstruction  to  the  free  course  of 
blood  through  the  right  side  of  the  heart  suspected.    A  fort- 
night afterwards  the  filly  was  found  dead  in  her  box,  and  i 
tumour  was  discovered  in  the  free  wall  of  the  right  ventricl' 
:r  lesion  consisted  in  enlargement  of  Wq  « 
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fig.  118.  YmcqIw  tornour  in  beut  of  hone. 
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endocardium  on  the  surface  of  the  growth  was  smooth  and 
free  fr<:)ni  any  change  in  structure.  The  growth  was  difiuse 
and  tapered,  as  may  be  seen  by  the  drawing,  towards  the  apex 
of  the  lieart. 

5.    Cancerous  growths. — The  heart  is  usually  involved 
in   cancerous   disease  only  when  the  constitution  feils  in 
cancer  of  other  organs.     The  deposits  are,  therefore,  secon- 
dary; tliougli  instances  are  not  wanting  of  cardiac  tumours, 
])ri)bably  malignant  and  unconnected  with  cancer  in  other 
organs.     Cancer  of  tlie  heart  obeys  the  samelaws  of  develop- 
ment as  cancer  elsewhere.      It  arises  in  a  circumscribed 
spot  and  s]>roads  in  cveiy  direction,  usually  towards  the  base, 
and  invading  not   cnily  the  tissues  ajound  the  he^rt 
ve^sc!h\  but  destroying  the  walls  of  the  fiist  and  coats  of  the 
^second  by  progres^^ivc  infiltration. 
I 


CHAPTER  VII. 

0BGAN8  OF  CIRCULATION. 

tte  diieaaeeof  the  Heart — Carditis.— Pericarditis.— Delafond,  Leblanc, 
od  Dr  Barclay  on  its  diapiosis. — Cases  recorded  by  Mr  Barrell  and 
[r  litt. — Endocarditis. — Cases  in  cows  recorded  by  Mr  Growing. — £n- 
ocarditis  in  the  dog. — Foreign  bodies  in  the  heart. — Observations  by 
!iiDoin  and  Boizy. — In  the  horse,  ox,  and  other  animals. — Diseases  of 
be  arteries. — Arteritis. — Embolism. — Meaning  of  the  term. — Letter  from 
fr  John  Barlow  to  Dr  Gairdner. — Case. — Mysterious  forms  of  lame- 
tess.  —  Errors  of  Diagnosis. — A  contrast. — Aneurism. — Virchow  on 
to  production. — Atheroma. — Parasitic  disease  of  the  mesenteric  arteries 
-A  disease  peculiar  to  aged  horses. — Observations  in  the  Vienna  School. 
-Ib juries  to  the  arteries. — Diseases  of  the  veins. — Venous^semorrhage. 
-Phlebitis. — Idiopathic  and  traimiatic — Adhesive  and  suppurative. — 
^ula. — Causes  of  obstructed  veins — External,  especially  in  harness 
tones — Internal,  chiefly  as  the  residt  of  phlebitis. — Symptoms. — Megrims. 
-Varicosity — Local — General. — Phlebolites. — Diseases  of  the  capillaries. 
*  Active  and  passive  bleeding. — Professor  Simond*s  case. — Dr  John 
^*8  observations. 

Carditis — Inflammation  of  the  Heabt.— Under  the 
Heral  title  'Inflammation  of  the  heart/  all  inflammatory 
ceases  of  the  central  organ  of  circulation  have  been  classified. 
It  when  we  consider  that  any  part  inflamed  is  inactive,  it  is 
ident  that  only  certain  structures  of  this  vital  viscus  must 
any  time  be  involved  In  fact,  there  cannot  be  a  bonafde 
use  of  carditis;  that  is  to  say,  one  in  which  the  muscular 
tuctore  is  throughout  its  whole  substance  lavoV?^  m  ^^ 
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process  of  active  inflammation.  Leblanc  refers  to  the  fre- 
quent observation  of  true  carditis,  and  then  says  that  the 
best  circumstances  to  observe  its  lesions  are  immediately 
around  the  seat  of  any  injury  to  the  heart,  or  when  an 
abscess  develops  in  the  walls,  and  lastly,  when  other  altera- 
tions take  i)hice,  such  as  deposits  of  lymph,  &c.  But  the 
very  vagueness  of  the  symptoms  furnished  by  Leblanc,  indi- 
cate tliat  he  is  not  acquainted  with  a  primary  inflammatory 
disease  involving  the  heart's  substanca  The  very  circum- 
stance tliat  his  cases  of  carditis  are  declared  by  him  as  by  no 
means  incurable,  prove  that  the  heart  is  exempt  from  such  » 
disease. 


Pericarditis. 

The  serous  covering  of  the  heart  is  liable  to  inflammatioo 
more  frequently  than  other  heart  structures.  Pericarditis  ia 
seen  with  ei^ual  frei^uency  in  all  our  domestic  animals  It 
occurs  often  as  a  primary  or  idiopathic  disease,  and,  at  othtf 
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have,  in  several  instances,  succeeded  in  diagnosing  the  pre- 
sence of  pericarditis  in  the  horse,  and  proving  the  correctness 
of  my  diagnosis  by  post-mortem  examination.  The  symp- 
toms are  general  and  local  The  general  symptoms  consist 
in  severe  irritative  fever,  with  a  frequent,  wiry,  and  often 
irr^olar  pulse.  The  animal  stands  with  a  sunken  head  and 
peculiarly  anxious  expression,  indicative  of  considerable  suf- 
fisring;  the  eyes  are  fixed,  nostrils  dilated,  breathing  is 
laboured,  and,  indeed,  the  dyspnoea  is  regarded  by  Ddafond 
as  one  of  the  characteristic  symptoms,  being  attended  by  an 
action  of  the  flank  not  imlike  that  of  broken  wind,  and  with 
a  deep  depression  along  the  margin  of  the  costal  cartilages. 
Pressure  on  the  left  side,  and  smart  percussion,  induces  j)ain 
in  the  early  stages.  The  limbs  are  cold,  and  often  having  a 
tendency  to  become  oedematous;  effusions  may  occur  in  other 
jNuts,  such  as  within  the  pleura,  beneath  the  chest,  in  the 
sheath,  &c.  The  animal  wastes  rapidly,  and  indicates  a  ten- 
dency to  speedy  dissolution. 

The  local  symptoms,  so  far  as  they  can  be  traced,  are 
dmilar  to  those  observed  in  man.  Friction-sound  is  often 
immistakeably  heard,  and  Delafond  has  referred  to  the  faci- 
lity with  which  it  may  be  often  detected,  and  that  it  coincides, 
in  the  majority  of  instances,  with  the  first  sound  of  the  heart, 
Iieblanc  says  the  friction-sounds  must  be  distinguished  from 
those  due  to  pleural  disease,  and  this  can  readily  be  done 
ttom  their  concomitance  in  the  latter  case  with  the  respiratory 
Diovements.  Leblanc  also  notices  the  dulness  detected  by 
percussion  over  the  cardiac  region.  If  we  compare  what 
I)elafond,  Leblanc,  and  others  have  said  on  the  diagnosis  of 
pericarditis  in  the  lower  animals,  with  that  written  on  the 
object  by  human  physicians,  we  cannot  fail  to  notice  the 
closest  similarity.  Dr  Barclay  says : — "  If,  on  e:gLsvsms\a.^Qii 
of  the  hear^  pericardial  fnction  be  m^de  .out,  l\i^e  eaxL\]^ 
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no  doubt  that  pericarditis  exists:  other  indications  of  inflam- 
matory action  will  not  be  wanting,  but  here  there  is  less 
need  for  the  evidence  of  correlative  symptoms  than  in  other 
cases.     Wlien  friction-sound  is  absent,  it  may  be  annulled 
either  by  the  presence  of  fluid,  or  by  universal  adhesion;  in 
either  case,  the  general  symptoms  must  be  decided  before  we 
can  be  warranted  in  pronouncing  such  a  diagnosia     Along 
with  these,  not  in  opposition  to  them,  we  shall  find  in  the 
former  very  extended  dulness,  especially  in  an  upward  direc- 
tion, and,  its  usually  described,  assuming  somewhat  of  a  pear- 
sha])ed  form;  undulatory  movement  may  sometimes  be  visible 
over  the  i)rcTcortlial  si)ace,  while  the  heart's  action  is  excited, 
lal^oured,  or  irrecfular,  and  the  apex-beat  somewhat  elevated; 
the  ordinary  sounds  ofthe  heart  are  distant  and  indistinct  over 
the  position  of  percussion  duhiess,  becoming  louder  and  more 
natural  above  the  space  occupied  by  the  fluid ;  tenderness 
over  the  pni^cordial  space,  pain,  and  dyspnoea,  and  great 
dif*trt^^s  from  any  sudden  movement,  are  also  met  witt  iu 
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the  plastic  exudation  is  generally  much  less,  tiie  tendency  to 
pour  out  fluid  much  greater. 

"  In  tiie  course  of  pericarditis  we  must  be  prepared  for  the 
occurrence  of  pleurisy,  and  in  inflammation  of  the  pleura  for 
its  attacking  the  pericardium.  When  the  friction  occurs  in 
the  immediate  vicinity  of  the  heart,  it  may  be  difficult  to  say 
by  which  membrane  the  sound  is  produced;  because  even 
when  tiie  breath  is  held,  the  impulse  of  the  heart  may  cause 
pleuritic  friction." 

The  causes,  some  of  the  symptoms,  and  the  post-mortem 
lesions  of  pericarditis  are  well  shown  in  the  following  ac- 
count of  a  case  of  chronic  pericarditis  in  a  colt.  It  was 
communicated  by  Mr  Barrell  of  Keynsham,  to  the  Veterinary 
Bacard,  in  1848.  Writing  on  the  17th  November,  1847, 
Bir  Barrell  says : — "  Being  this  morning  called  to  see  a  filly 
afiected  with  *  surfeit,'  my  attention  was  directed  to  a  colt 
tiien  lying  dead  in  the  yard.  On  making  some  inquiries 
respecting  it,  the  coachman  informed  me  that  he  died  sud- 
denly on  the  previous  evening.  The  history  of  the  case  was 
given  by  him  as  follows: — 

'*  The  colt  was  eighteen  months  old,  thorough  bred,  and 
castrated  last  spring.  He  had  been  kept  in  a  loose  box  on 
com  fix)m  the  time  of  weaning  till  the  last  week  in  August, 
iriien  both  he  and  the  filly  were  turned  into  a  meadow,  which 
was  in  a  cold  damp  situation,  and  the  grass  rather  scanty; 
eonsequently  they  became  greatly  impoverished.  There  they 
were  allowed  to  remain  till  last  week,  when  they  were  found, 
to  use  my  informant's  own  words,  '  breaking  out  from  head 
to  foot,  and  hide-bound'  On  this  account  they  were  housed, 
and  pretty  liberally  dieted;  the  owner  considering  that  this 
change  of  living  would  make  them  all  right  again.  The  colt 
fed  wdl,  and  not  the  least  illness  was  observed  up  to  the 
time  of  hia  death,  except  a  slight  swelling  of  the  belly  and 
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sheath;  in  fact,  he  was  in  better  condition  than  his  com-* 
panion.  On  the  coachman's  going  to  him  last  evening  he 
found  him  lying  down,  and  on  causing  him  to  rise,  the 
breathing  became  very  laboured  for  a  few  minutes,  when  he 
suddenly  fell,  and  died  instantaneously. 

"  I  availed  myself  of  this  opportunity  of  making  a  post- 
mortem examination.     The   appearances  j)resented  were — 
belly  and  sheath  a?dematoua     On  laying  open  the  cavity  of 
tlie  abdomen,  a  large  quantity  of  serous  fluid  escaped.     The 
viscera  of  the  abdomen  had  a  healthy  appearance,  except  the 
liver,  which  was  considerably  enlarged,  softened,  and  of  a 
darlv  colour.     The  mesenteric  glands  were  of  the  usual  size, 
and  the  lactcals  also.     On  opening  the  thorax  I  was  asto- 
nished at  the  enormously  distended  state  of  the  pericardial 
sac,  on  making  a  section  of  which  about  six  quarts  of  yellow 
turl)i(l  serous  fluid  escaped,  in  which  floated  several  large 
flocculi  of  lymph.     The  pleurce  and  lungs  were  slightly  in- 
flamed, and  numy  patches  of  ecchymosis  were  visible  on  the 
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netioiis  of  this  all-important  organ;  but  it  would  seem  that 

e  progress  of  disease  had  been  most  insidious." 

I  shall  have  to  aUude  further  on  to  cases  in  which  sharp- 

inted  objects  injure  the  pericardium  and  heart,  but  an 

stance,  published  by  Mr  Litt  of  Shrewsbury,  in  the  Veteri- 

iryjBccorrf  for  184!5,merits  being  reprinted  here.  He  says: — 

''On  the  21st  ult  I  was  called  upon  to  visit  a  yearling 

tllock  that  had  on  the  previous  day  evinced,  for  the  first 

ne,  symptoms  of  illness.    The  animal,  which  was  in  good 

ndition,  obstinately  refused  his  food,  and  looked  slightly 

jjected;  but,  beyond  thiff,  and  a  slight  degree  of  constipa- 

m  of  the  bowels,  there  was  nothing  to  distinguish  his  case 

im  one  of  ordinary  fever,  mth  the  exception  of  the  peculiar 

Ue  of  his  puhe,  which  was  exceedingly  full  and  rapid, 

nething  like  140  per  minute;  indeed,  the  pulsations  were 

quick,  that,  notwithstanding  their  full  and  distinct  charac- 

I  had  much  difiSculty  in  counting  them.    This  circum- 

ice,  and  the  peculiar  sound  perceptible  on  auscultation  at 

sides,  led  me  to  the  supposition  of  extensive  disease  of 

leart,  but  of  what  particular  character  I  was  at  a  loss  to 

mina     Having  stated  thus  much  to  my  employer,  and 

IT  given  an  unfavourable  prognosis,  I  set  about  the 

lent  as  follows: — I  commenced  by  the  abstraction  of 

to  the  amount  of  about  eight  pounds,  and  administered 

\g  purgative  drench,  which,  having  operated  freely  in 

irse  of  the  night,  seemed  to  afford  considerable  relief, 

"ihe  22nd  he  was  decidedly  better,  and  ate  tolerably 

hough  there  was  but  little  alteration  in  the' state  of 

e.    I  ordered  him  to  have  the  following  drench  night 

ning: — 

ft  Ext  bellad. 

Ant.  pot  tart        .        .     aa  3j. 
Potass,  nitrat        .         .     3vj. 
Magnes.  aulph.       .         .    ^y.— M, 
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"  On  the  23rcl  he  was  very  much  worse,  and  seemed  to  be 
in  some  i)ain,  wliich,  however,  subsided  on  a  second  bleeding, 
thou^li  his  aj)petite  never  returned.  The  medicine  was 
l)in\sovere(l  in,  without  the  slightest  beneficial  eflTect,  mitil 
tlie  evening  of  the  26th,  when  death  put  an  end  to  his 
sulierin,i::s. 

**  Feelino;  some  degree  of  interest  in  the  case,  I  rode  over 
on  tlie  following  day,  and  made  a  post-mortem  examination. 
The  abdominal  viscera  were  perfectly  healthy,  but  on  laying 
open  his  cliest  an  immense  mass  of  disease  presented  itself 
The  lungs  were  inflamed  in  places,  not,  however,  to  any 
extent;  bnt  the  penc<ardium  was  extraordinarily  diseased. 
It  was  not  only  nuich  thickened  and  inflamed,  as  you  will 
[)erccive  by  the  specimen  sent  you,  but  was  also  completely 
enveloped  in  a  thick  coat  of  coagulated  lymph-like  substance, 
from  which  large  flakes  of  the  same  material  were  floating 
loosely  in  the  chest.     Having  removed  the  pericardium  awl 
its  contents  aj^art  from  the  chest,  a  more  minute  examination 
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was,  that  some  time,  probably  months  ago,  the  side  had  been 
punctured  by  some  sharp  instrument,  and  the  heart  wounded 
to  the  extent  shown,  and  that  the  efforts  of  nature  had  never 
been  sufficient  to  close  and  heal  up  the  injury:  unhealthy 
inflammation  was  the  consequence,  and  the  result  of  all,  the 
mass  of  disease  I  have  attempted  to  describa  The  case  is 
abo  interesting  as  being  another  proof  how  long  the  most 
serious  disease  of  a  most  important  organ  may  be  going  on 
without  in  any  way  interfering  with  an  animal's  apparent 
wdl-doing — a  circumstance  of  great  importance  to  the  veteri- 
nary surgeoa" 

Leblanc  has  described  with  great  precision  the  lesions  of 
pericarditis,  the  congestion  characteristic  of  the  early  stages, 
the  opacity  of  the  serous  membrane,  its  thickening,  and  the 
formation  of  false  membranes.  The  two  surfaces  of  this 
serous  membrane  may  adhere  throughout  their  whole  extent, 
flind  the  heart's  action  be  permanently  impaired. 

Treatment. — Pericarditis  is  not  an  incurable  disease.  It 
is  often  fieital  in  a  very  short  time,  not  lasting  more  than  from 
five  to  eight  days,  but  many  cases  recover.  The  method  of 
treatment  varies  according  to  the  circumstances  under  which 
ft  Ib  developed.  It  may  be  necessary  to  treat  an  animal  for 
•a  attack  of  rheumatism  or  influenza,  of  which  the  pericarditis 
is  but  a  complication.  If  developed  as  a  specific  disease, 
active  antiphlogistic  measures  must  be  adopted  at  first 
Heeding  may  be  resorted  to  in  the  earliest  stage,  though  its 
inportance  is  not,  in  my  estimation,  so  great  as  the  admin- 
^tion  of  an  active  cathartic.  A  large  mustard  poultice 
i&sjrbe  applied  on  the  chest,  and  salines  administered  at 
btanrala  Sedatives  have  been  strongly  recommended,  and, 
ttongst  others,  digitalis.  The  following  prescription  is 
one  amongst  many  forms  in  which  this  remedy  has  been 
administered: — 
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3ij- 

The  fourth  part 


Acetate  of  lead. 

Powdered  leaves  of  digitalia,  . 

Powdered  li4|Uorice  root, 

Powdered  marsh  mallow  root. 
Add  sufficient  water  to  make  an  electuary, 
to  be  adTiiinistcred  every  three  hours  to  horse  or  ox  In  die 
\Vi^  and  do^r  antimoiiiala  are  to  be  recommended.  The  ex- 
tremities must  be  hand-rubbed  and  bandaged,  the  bodj 
L'overod  with  warm  clothing,  and  any  of  the  lai^  heFbivoni 
may  bo  allowed  cold  water  ad  libitum,  containing  about  m 
ounce  of  nitre  to  the  pailfui 


ENDOCAEBma 
rnflammation  of  the  inner  liiiiJig  of  the  heart  is  a  very 
i'oninmn  com]>ljcatinn  in  rheumatic  diseasa     It  is  indeed  a 
sjiccilio  Ir^ion  of  this  peculiar  fever,  and  Dr  Richardson  con- 
sideied  tliat  when,  after  injecting  lactic  acid  in  solution  in- 
tlie  peritoneum,  he  discovered  the  appearances  of  endocardiliB^ 


BNDOCABDITIS 


301^ 


Yig.  119.— ThlokeniBg  of  the  Endocardium  as  the  result  of  Inflammation. 
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between  tlie  violent  heart-beats  and  the  smaUness  of  the 
pulse :  Leblanc  says  that  this  sign  is  very  important  in  dis- 
tinguishing endocarditis    from  pericarditis.      This  author 
notices  specially  a  loud  metallic  tinkling  in  connection  with 
endocarditis,  as  well  as  a  bruit  de  souffle  or  bellows-murmur. 
A  marked  venous  pulse  is  seen  in  this  disease,  as  much  as  in 
other  acute  cardiac  affections,  interfering  with  the  eflSciency  of 
the  auriculo-ventricular  valves.     In  the  early  stages  of  endo- 
carditis the  breathing  is  not  very  laboured;  but  if  the  valves 
become  much  impaired,  the  dyspnoea  is  very  severe.     The 
usual  result  of  a  \dolent  attack  of  endocarditis  is  shrinking 
of  and  the  formation  of  vegetations  on  the  auriculo-ventri- 
cular  valves,  with  narrowing  of  the  openings  with  which 
these  valves  are  connected.     Sometimes  the  whole  of  the 
endocardium  is  thickened,  and  the  seat  of  deposit  in  and 
beneath  its  stnicture,  as  seen  in  Fig.  119.    At  other  times 
the  inflammation  is  limited  to  a  part  where  false  membranes 
and  pus  may  form.     It  is  to  endocarditis  that  we  may  trace 
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of  which  it  dimimshed,  the  appetite  became  impaired,  and 
Ike  animal  was  obserred  by  the  dairyman  suddenly  to  fiJl 
down.  She  was  raised,  and  the  body  and  extremities  rubbed, 
and  ahe  apparently  recovered,  remaining  seemingly  in  health 
for  the  period  of  five  or  six  weeks,  when  she  again  as  suddenly 
fell  Being  raised,  and  the  same  means  adopted  as  at  first, 
she  soon  after  again  recovered ;  but  she  now  lost  flesh  rapidly, 
and  although  the  owner  resorted  to  the  aid  of  medicines,  it 
was  evident  she  was  &st  sinking :  he  therefore  determined  to 
sell  her  in  the  state  she  was,  rather  than  to  incur  any  further 
expense.  On  going  into  the  cow-house  on  Thursday  morning 
last,  he  perceived  the  animal  was  again  down;  but  remem- 
bering she  had  fedlen  twice  before,  he  took  little  notice  of  it: 
(m  a  closer  examination,  however,  she  was  found  to  be  dead. 

**  Morbid  Changes  in  the  Heart. — The  organ,  viewed 
externally,  presented  the  left  auricle  prominent,  and  of  a 
rounded  form.  The  heart  itself  was  somewhat  elongated,  and 
nnaller  than  natural  On  making  a  section  of  the  auricle 
just  at  its  base,  a  solid  mass  of  matter,  of  a  dark  colour,  and 
as  large  as  a  man's  fist,  was  perceived,  filling  up  the  cavity, 
and  also  passing  into  the  auriculo-ventricular  opening, 
adhering  slightly  to  the  bicuspid  valve.  Superiorly,  a  portion 
of  it  had  entered  two  of  the  pulmonary  veina  On  its  upper 
and  outer  part  a  cup-like  cavity  existed,  which  evidently  had 
contained  pus.  The  mass  itself  was  adherent  only  to  the 
supero-extemal  part  of  the  auricle,  and  thus  a  passage  was 
formed  for  the  blood  &om  the  pulmonary  veins  into  the 
auricle,  the  muscular  walls  of  which  were  much  dilated  and 
attenuated. 

"Examining  the  points  of  attachment,  the  nature  of  the 
abnormal  deposit  was  disclosed,  and  also  the  causes  that 
must  have  b^n  in  operation  to  produce  it  The  serous  lining 
memfarsoe  had  evidently  been  intensely  inflamed,  and  deposi- 
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tions  of  lymph,  whicli  had  become  organized,  had  taken  place, 
giving  rise  to  a  cousiderable  thickening  of  this  membrana 
Layer  after  layer  of  fibrine  had  become  separated  from  the 
blood  as  it  passed  over  this  diseased  membrane,  and  thus  the 
mass  was  gradually  formed.  Through  the  continuation  of 
the  inflaiiHiiatory  action  the  pus  was  secreted,  which  filled  up 
the  cup-like  cavity,  the  walls  of  which  had  been  formed  by 
the  separateil  fibrine,  as  already  described. 

*'  The  great  peculiaiity  of  this  case  is,  the  existence  of  in- 
Hammation  in  one  i>art  only  of  the  Uning  membrane  of  the 
auricle.  It  is  also  singular  that  this  diseased  action  is  more 
commonly  met  with  on  the  left  side  of  the  heart  than  on  the 
right.  Tiie  sudden  and  repeated  falling  down  of  the  animAl 
will  be,  of  course,  referred  to  an  unequal  or  irregular  supply 
of  arterial  blood  to  the  brain. 

"  The  case  of  abscess  in  the  walls  of  the  heart  of  a  cow  is 
even  less  interesting  than  that  I  have  recorded,  as,  during 
life,  the  only  symi)tom  indicative  of  diseased  action  going  on 
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Treatment — The  treatment  of  rheumatic  fever  and  rheu- 
matic endocarditis,  are  one  and  the  same.    Evacuants,  seda- 
tives, and  salines  are  the  remedies  to  be  employed.    From 
ten  to  twenty  drops  of  tincture  of  aconite,  or  half  drachm 
doses  of  digitalis,  may  be  given  with  four  ounces  of  liquor 
ammonise  acetatis,  in  a  quart  of  water,  morning  and  night, 
to  the  large  herbivora.    To  the  dog,  two  or  three  drops  of 
tincture  of  aconite,  or  hydrocyanic  acid,  with  a  table-spoonful 
of  liquor  ammonia  acetatis,  in  a  wine-glassful  of  water,  may 
be  given  at  similar  intervals.     Mustard  poultices  and  active 
blisters  will  relieva    K  the  dyspnoea  and  embarrassment  of 
the  heart's  action  continue  long,  organic  lesions  of  the  valves 
may  be  declared  to  exist,  which  will  for  ever  incapacitate  an 
uumal  for  work.    I  do  not  agree  with  Leblanc,  who  says: — 
"It  is  very  rare  when  the  first  symptoms  do  not  appear  very 
promptly,  and  in  the  course  of  three  or  four  days,  that  the 
disease  does  not  last  several  months.     It  is  under  these  cir- 
cumstances that  we  must  not  leave  the  animal  to  nature. 
Snapisms,  blisters,  setons,  moderate  diet  on  soft  food,  are  to 
^  employed."    My  advice  is  the  reverse,  as  I  never  knew 
an-  ammal  recover  so  as  to  work  well  and  with  comfort  to 
itself,  unless  the  acute  symptoms  of  endocarditis  Iiad  been 
^\j  subdued,  and  no  organic  trace  of  the  disease  left. 

FoEEiGN  Bodies  injuring  the  Heart. 
Very  many  cases  are  recorded  of  sharp-pointed  objects  in 
fte  shape  of  bits  of  wire,  knitting-needles,  nails,  pins,  &c., 
passing  from  the  second  stomach  through  the  diaphragm  to 
the  hearty  and  producing  symptoms  of  pericarditis.    There 
are  certain  countries  in  which  cows  are  very  frequently  at- 
tacked thus,  and  entirely  from  the  manner  in  which  they  are 
kq)t,  and  the  many  opportunities  ofiered  for  the  animsvk 
to  pick  up  objects  which  their  female  atteiidasi\&  u^^,  «sA 
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are  apt  to  throw  about  In  BritaiB  these  accid^U  wte  com- 
mon; but  I  think,  oil  the  whole,  less  frciiueiit  Ihaii  la  Italy, 
SwitEerland,  or  France.  In  the  archives  of  the  University  of 
Bologna,  many  case^  are  recorded,  and  whieU  have  been  com* 
niumcated  by  Yeteriiiary  Burgeons  in  the  neighbourhood.^ 

*  In  1S5&  I  coiuiiUtGd  matij  autliontbs  with  a  riew  to  dmw  ap  a 
Vmi  of  casei  for  my  friend,  Mr  Jardine  Murray.  Yeiy  toanj  mstnt  m 
to  be  fomid  scattered  in  periodiualaj  but  the  moat  hupatUjQt  are^  pw- 
liapsi  in.ltided  in  the  following  notes: — 

Frei  faund  a  knitting- needle  peuetratliiig  th»  p«Ticardium  of  a  cov^ 
to  tht  e3ct«nt  of  half-an-md^-— GAXsrATr'a/a^r«frm<Jil  uiw  dis  Lgu^ 
lungm  in  d^  Tkierkdlhit^dt^  1051^  p,  40* 

Fischer  foimd  a  nail  tmnsfiidng  the  reticuiuui  and  bcurt  of  a  cov, 
which  h^d  died  afU^r  a  flbort  inoees, — Ihkt^  p.  40. 

A  piece  of  iron  wir^e,  two  inches  lotig,  waa  found  in  lympb  coflnertiofi 
tlie  reticulum^  pericardium,  and  heart  in  a  c«w,  whiizh  \mf\  for  mai$ 
pi^riod,  suffered  from  constant  cough,  but  had  eatea  heartU^  till  tiv 
day  before  death, — Ardm  fir  Thti^kdikunde^  uon  dtr  BrndttUP 
Sikmemri^m'  Thi^rarzk.     Neue  Folge,  3  Band,  p.  25. 

A  caM  m  whidi  aiuiilar  a^gt^^^e^e  wffe  diflgoTenada  btti  la  iriaifc 
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It  is  difScult  to  famish  a  complete  history  of  accidents^ 
hich  have  been,  on  the  whole,  but  imperfectly  oJbserveA  I 
umot  do  better,  I  think,  than  reproduce  abstracts  of  two  of 
le  best  papers  on  the  subject,  though  abundant  materials 

18  not  discorered,  haying  probably  again  found  its  way  into  the 
oond  stomach.  In  the  second,  the  pericardicun  was  enonnonsly  dis- 
oded,  and  a  hair-pin  transfixed  the  heart,  pericardium,  and  reticulum. 
1  the  third,  a  sewing-needle  was  found  transfixing  the  reticulum  and 
sphragm,  injuring  the  pericardium  at  its  apex. 
Smmermann  obserred  three  cases  of  traumatic  disease  of  the  heart 
the  result  of  penetration  of  its  walls  by  sharp  bodies. — Thierdrdieke 
Hung,  Herausgegeben  von  den  Lehrern  der  grossherz.  Badishen 
derarzneischule  Red  C.  A.  Fuchs).  4  Jahrgang,  Carlsruhe,  p.  21. 
Werner  gave  a  case  in  which  a  table-knife,  7^  inches  in  length, 
»ed  from  the  reticulum  to  the  left  ventricle  of  the  heart,  penetrating 
substance  to  the  depth  of  two  lines. — Centralarchiv  fiir  die  getammte 
erindrmediein  und  die  VeUrinardrdichen  Standee-  und  Vereinsan- 
miktUen.  Herausgegeben  von  Dr  J.  M.  Krbutzer,  Prof,  in  Miin- 
,  1848,  p.  165. 

anzisci  relates  a  case  of  emphysema  extending  over  the  whole  body 

a  ramrod,  14  inches  long,  having  passed  through  the  diaphragm, 

'ounded  the  under  surface  of  the  left  lung  and  thoracic  walls. — 

'.nliehe  WochenbWt,  redigirt  von  Niklas,  Landgerichtsthierarzte 

u-Ulm.     1  Jahrgang,  1848,  p.  29. 

aid  says  that  needles  frequently  pass  from  the  cesophagns  to  the 

nd  in  some  cases  sticking  in  the  substance  of  the  heart,  and  in 

lemaining  free  in  the  pericardium.     He  describes  a  case  in 

is  probaWe  that  the  needle  passed  through  the  vena  cava  into 

ance  of  the  heart. — Jo^imal  de  Midecine  Viterinaire  de  Lyons, 

t25. 

-  records  a  case  in  which  a  headless  brass  pin,  three  inches  in 
1  transfixed  the  pericardium  and  left  ventricle,  causing  death. 
nary  Record  and  Transactions  of  the  Veterinary  Medical 
v/or  1849,  p.  244. 

ther  such  cases  are  alluded  to  in  the  Didionaire  de  Midedne, 
\  €t  d^  Byeime  Vdtirinaires,  par  M.  Hurtel  B*A.^O'ski^ 
578,  et  Boq,    Article  '*  Corps  ^trang^re.'* 
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are  scattered  througli  the  pages  of  veterinary  journals  ui  i 
shape  of  tndindual  cmm,    Tlie  first  is  entitled — 

Foreign  Body  m  the  Left  Aubiclk  of  the  Heaet,- 
The  subject  of  this  paper  wa-s  nn  eight-year-old  cow  in  go*>d 
conditioiL  M.  Camoin's  advice  was  solicited  in  coiisequeii<!c 
of  her  having  been  unwell  for  eight  days  previonsly.  He 
fouud  her  lying  on  her  right  side,  vrith  the  head  turned  upon 
the  shoulder,  eye^  half-elosedp  mujEzle  dry  and  cftld,  mncotii 
membranes  pale,  and  pulse  small^  frequent  and  intermittent 
The  respiration  was  ^hort,  slow*  and  abdominal,  and  the  tem- 
perature of  the  body  reduced.  The  animal  having  been  raised 
with  difficulty,  was  immediately  seized  with  rigors^  whifl 
gave  way  to  dry  hand-rubbing.  Next  an  enietation  tmk 
place,  of  gas  having  a  most  repulsive  odonr,  as  of  decoinpo*iifiii 
animal  matters.  There  was  slighfc  cedema  on  the  niiilille  ot 
the  belly,  and  round  the  muzzle.  There  was  general  sstiiruew 
and  difficulty  ui  motion.  After  walking  a  few  pacijs,  tU 
pulao  became  fuller,  accelerated,  no  longer  iotennitteDt,  kt 
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orbits,  and  there  were  constant  uneasy  attempts  to  raise  the 
fore-part  of  the  body.  The  body  generally  was  cold,  the 
maooas  membranes  infiltrated,  and  the  dependent  parts  of  the 
body  oedematons.  There  was  great  weakness,  loss  of  appetite, 
considerable  hoven,  imperceptible  pulse,  short  and  feeble  but 
stertorous  respiration,  and  loss  of  sensibility.  The  animal 
died  the  same  day  in  slight  convulsions. 

The  post-mortem  examination  made  immediately  after 
death  exhibited  the  intestines  distended  with  gas  of  an  odour 
like  that  of  the  eructations.  Their  internal  coat  and  contents 
were  of  a  dull  leaden  colour,  while  in  the  small  intestines  was 
likewise  met  a  chocolate-coloured  liquor  formed  of  blood 
mixed  with  intestinal  juice.  The  abomasum  contained  a 
similar  fluid  mixed  with  alimentary  matters.  The  reticulum 
and  omasum  contained  about  2^  lbs.  of  clotted  blood,  of  a 
deep  brown  colour,  and  which  showed  no  signs  of  having 
midergone  any  digestive  change.  None  of  the  abdominal 
viscera,  save  the  reticulum,  showed  any  morbid  lesion.  In 
the  midst  of  the  curvature  of  the  last  viscus  was  a  round 
yeliowiah  patch,  with  an  oblong  orifice  towards  its  centre  of 
l-5th  of  an  inch  in  its  longest  diameter.  This  orifice  was 
closed  by  a  clot  of  blood.  The  yellow  patch  seemed  to  be 
from  a  softening  and  thickening  of  the  mucous  membrane. 
Around  this  patch  the  reticulum  had  become  adherent  to  the 
diaphragm.  The  opening  was  found  continuous  with  a 
canal,  penetrating  the  diaphragm,  pleura,  mediastinum,  and 
wall  of  the  left  auricle.  The  walls  of  this  canal  were  com- 
posed of  organised  lymph,  and  the  duct  itself  formed  a  direct 
communication  between  the  cavity  of  the  left  auricle  and  that 
of  the  reticulum.  The  canal,  which  was  somewhat  flexuous, 
was  capable  of  admitting  a  large-sized  goose-quill,  though  at 
three  separate  points  it  was  dilated  to  double^that  size.  The 
pericardium  was  all  more  or  less  injected,  but  towards  the 
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perfomtioo  waa  inticli  tliickenod  and  adhereDt  to  its  imia' 
layer,  wliich  wa3  likewise  tliickened  and  firmly  atakaehed  to 
the  BiUBCular  tissue.    Tte  pericardium  eont^ned  thrw  ouoc^ 
of  a  reddish  Beniin,     The  heart  was  enlarged  and  mem 
rounded  than  is  natural ;  it  had  a  deep  nKldiah-hrowTi  r.f>lcmr, 
and  its  coronary  ve^els  gofged  with  blood.     The  htft  cavitifH 
were  fillet!  with  blood,  the  aErieulo-ventricular  opi^ning  mor^ 
than  normally  open,  and  below  this  orifice  \rns  a,  little  psiUde 
of  wood  arranged  transversely  and  supportod  by  its  6sctF€ad- 
lies  on  the  tendinous  cords  of  the  mitml  valve,  which  it  piiUwl 
down  so  as  almost  to  dose  the  aorta.    This  pieeo  of  wocni, 
which  waa  a  little  over  an  inch  long  wnd  as  thick  as  a  writiJig 
quill,  was  no  other  than  a  pomegmnatis  pi'iekh^  wlnah  tht 
creature  had  picked  up  with  her  food.     The  iiitenmi  aspect 
of  the  left  auricle  and  ventricle  was  of  a  deep  red  cohmr, 
intermixeti  with  black  patches,  which  penetrated  for  60liw 
distance  iJito  the  muscular  tissue,     Three  cordj^  temfiu® 
were  torn,  the  aorta  empty,  the  ri^t  aide  of  the  heart  hmi  i^* 
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conjimctiva  pale  and  infiltrated;  cold  extremities,  and  dry 
miLEzla  Respiration  deep,  laboured,  and  heavy,  but  very 
frequent;  expiration  most  painful  and  interrupted,  like  in  a 
horse  mth  broken  wind;  no  cough;  pulse  accelerated,  small 
and  £eeble;  jugulars  fiill,  with  venous  pulse;  appetite  lost,  and 
frequent  eructations  of  gas. 

Percussion  shows  the  superior  parts  of  the  chest  to  be 
rescmant,  the  inferior  dulL    Auscultation  indicates  strong 
respiratory  murmur  in  the  superior  half  of  the  chest  and 
almost  none  inferiorly ;  the  noise  of  the  heart  being,  however, 
very  distinct    The  first  sound,  as  in  the  normal  state,  corres- 
ponds to  the  arterial  pulse,  but  is  more  dead  and  precipitate 
than  in  health,  the  last  sound  is  marked  by  a  rushing  noise, 
which  also  encroaches  on  the  first  sound,  commencing  pre- 
viously to  the  end  of  the  systole ;  this  sound  is  compared  to 
the  plunging  of  butter  ui  a  chum. 
Dioffnosis. — A  foreign  body  in  the  pericardium. 
As  the  owner  would  not  consent  to  destroy  the  animal,  M. 
Boixy  saw  it  again  on  the  eighteenth  day,  when  he  found  the 
sohstemal  oedema  greatly  increased,  but  that  in  the  inter- 
maxillary space  diminished.      Breathing   more    laboured; 
scmnds  of  the  heart  very  faint,  the  rushing  sound  only  show- 
ing itself  at  intervals  three  or  four  times  during  the  day,  at 
rtach  times  the  beats  of  the  heart  could  be  heard  at  some 
distance  from  the  animal    A  rattling  sound,  however,  was 
heard  on  a  level  with  the  base  of  the  heart,  and  during 
iospiration,  apparently  from  a  considerable  effusion  into  the 
pleoial  cavity. 

Next  day  the  animal  was  down,  but  rose  easily;  she  was 
<iQD8tantly  changing  Jber  posture.  Breathing  was  becoming 
inore  and  more  difficult,  the  head  greatly  extended  to  favour 
it;  the  cedema  was  much  diminished,  a  great  deal  of  serosity 
hmg  flowed  from  scarifications  made  the  day  previous:  the 
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animal  liad  coughed  for  tha  first  time,  enictati^iM  still  crin> 
tmiied 

Cadaveric  lesiona, — Considerable  iBfiltraUon  of  tlie  thoimx, 
abdomen,  and  dewlap;  blouil  very  black,  but  did  not  stain 
the  fingers  much ;  the  lungs  wer^  in  parts  cotigested ;  most  of 
the  interlobular  cellular  tissue  infiltmt^^  in  nome  psiti 
marbled. 

Superior  part  of  the  costal  pleura  sound ;  inferiorly  on  % 
level  with  the  base  of  the  heart,  tldckened  by  false  menibmiiei 
of  slight  consistence  and  yellowr  colour,  the  diaphragmatk 
pleura  still  more  so ;  here  they  connected  it  closely  with  thv 
pericardium,  for  about  80Vfin  or  eight  centimetres.  About 
eight  or  ten  quarts  of  very  thick,  yellowish,  fcetid  fluid  w%s 
effused  into  the  pleural  cavity. 

The  pericardium  wiis  more  than  tripled  in  size,  and  diJi* 
teuded  by  at  least  three  quarts  of  very  thick  purulent  fluid 
of  a  grayish-yellow  colour,  insupportable  gaugrenouH  adorn, 
and  containing  shreds  of  falae  membrane 
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snd  fading  insensibly  into  the  muscular  tissue,  which  was  pale 
and  discoloured^  and  beginning  to  undergo  a  fibrous  degenera- 
tion. 

In  the  base  of  the  right  ventricle,  at  a  level  corresponding 
to  the  opening  of  the  pulmonary  artery,  was  a  very  irregular 
ulcer,  penetrating  the  whole  thickness  of  the  ventricular 
wall,  and  large  enough  to  admit  the  end  of  the  little  finger. 
Another  existed  on  the  sur&ce  of  the  median  septum,  pene- 
trating as  &r  as  the  endocardium  of  the  left  ventricle,  but 
leaving  it  intact 

The  bronchial  lymphaticglands  were  hypertrophied,  softened, 
and  black.  The  adipose  tissue  at  the  base  of  the  heart  was 
considerably  infiltrated,  and  contained  a  large  number  of 
little  cysts  of  the  form  and  size  of  an  ordinary  bean,  and  filled 
with  coagulated  blood;  these  had  doubtless  escaped  from  the 
right  ventricle  through  the  ulceration,  and  become  inclosed 
in  laminae  of  areolar  tissue.  A  fibrous  cord,  pierced  by  a 
canal,  extended  from  the  pericardium  into  the  reticulimi,  the 
canal  was  filled  with  pus,  and  established  a  connection  be- 
tween the  cavities  of  the  pericardium  and  the  reticulimi. 
Abdominal  dropsy  had  commenced. 

The  other  five  cases  did  not  differ  materially;  the  second 
was  peculiar  in  having  no  eructations,  the  needle  was  bent 
almost  at  a  right  angle,  and  on  separating  the  diaphragm 
from  the  reticulimi,  five  canals  were  observed:  their  connec- 
tion with  the  reticulum  was  obstructed,  so  that  a  probe  could 
not  be  passed  into  it;  three  of  them,  each  the  length  of  the 
needle  frt)m  its  bend,  led  into  a  cul-de-sac,  the  size  of  a  little 
bean,  and  filled  with  grayish  thick  pua  One  led  into  the 
pericardium,  the  other  led  into  a  sac,  the  size  of  a  pint 
measore,  filled  with  grayish  purulent  blood  of  a  foetid  odour, 
analogous  to  that  in  the  pericardium.  This  case  was  at  fii^t 
taken  for  pneomonia,  and  treated  as  such,  mtk  ^^^  ^%<^^\>  oi 
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relieving  the  pulmonary  Byiuptoms,  but  thya  the  Bigm  »rf 
heait  disease  became  evident,  and  tlic  pfttieiit  gmlu&Qy  uauk 

In  the  fuurtli  case,  there  were  also  two  canals,  one  in  tlit! 
muscuJar  f>art  of  tJie  diaphragm,  and  the  otliej  bi  its  ten- 
dinous portion,  the  latter  opening  into  the  stomach  and  peri- 
cardium :  the  agent  being  a  large  copper  pin,  had  given  to 
both  a  green  hue 

That  such  lesions  Imve  only  be^  observed  in  ruminauta, 
M.  BoLsy  ascribes  to  the  manner  in  which  they  fiist  awtltoff 
their  food  in  large  peUetsj,  and  almost  unmaatic&ted,  tm  wril 
as  to  their  being  gene£iilly  attended  to  by  fcnmlns  &om  whof^ 
dresses  such  agents  get  mixetl  with  their  food.  T}m  Ls  alirk^ 
partly  dependent  on  their  proper  coiistitntions,  the  malalv 
always  assuming  a  chrome  form,  three  or  four  niontha  pm- 
bably  passing  aft^^r  the  swallowing  of  the  agttni  ent  ^T 
sjrmptoma  are  seea  No  signs  of  Its  presence  being  exliihited 
so  long  as  it  remains  in  the  digestivo  cavity,  nor  even  in  it> 
course  to  the  heart,  until  its  presence  materiiilly  iuter&iP 
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common  to  both  forms;  the  same  may  be  said  of  the  sub- 
snltos  and  palpitation.  The  only  certain  differential  symp- 
toms are  the  peculiar  character  of  the  sounds  and  the  eructa- 
tions. In  simple  pericarditis  the  gurgling  sound  is  heard 
with  extreme  difficulty;  in  that  caused  by  a  strange  body,  on 
the  other  hand,  it  is  easily  heard,  rather  deserving  the  name 
of  rushing  than  gurgling,  the  noise  being  likened  to  the 
plunging  of  butter  in  a  chum.  This  is  supposed  to  arise 
from  the  greater  consistence  of  the  liquid,  and  its  admixture 
with  gas.  When  the  noise  is  feeble,  causing  the  animal  to 
walk  a  few  steps  will  make  it  very  distinct 

It  is  suggested  that  the  eructations  are  from  the  fr^e  com- 
mimication  between  the  pericardium  and  the  stomach,  allow- 
ing the  gas  formed  in  the  former  to  pass  into  the  latter  and 
tkence  into  the  mouth.  This  would  seem  to  be  supported 
ky  tie  circumstance,  that  in  the  second  case  mentioned  there 
W18  no  such  conamunication,  and  eructations  also  were 
wanting.  Also  in  simple  pericarditis  there  are  no  marked 
eructations.  This,  with  the  comparative  rarity  of  the  last- 
oamed  malady,  makes  error  also  much  less  common. 

By  attention  to  the  above-mentioned  diagnostic  symptoms, 
M.  Boizy  states,  that  the  presence  of  a  foreign  body  may  be 
^iiaguosed  with  great  certainty. 

DISEASES*  OF  THE  ARTERIES. — ^EMBOLISM. 

One  of  the  most  remarkable  diseases  to  which  man  and 
4e  lower  animals  are  subject  is  'EmboUsm,'  or  plugging  of 
Series.  I  have  seen  several  cases  of  this  description  in  the 
kotte,  and  several  observers,  but  especially  Hertwig,  Dela- 
fi>iid,  Bouley,  and  Barlow,  have  recorded  instances.  The 
<i]flease,  consisting  in  distention  of  arteries  by  soUd  coagulated 
lymph,  first  received  the  name  of  arteritis.  It  has  been 
better  studied^  especially  by  human  physicians,  axiA.  \«rcEkfcdL 
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*  EmbolisitL*  In  a  number  of  the  Medicai  Tifnea  and  6m€tti 
for  Jaaimry  the  4th,  of  the  current  year,  we  find  m  follows:— 
''  The  term  '  Emboliam  '  hm  till  lately  be€.n  taken  to  mom 
the  impulsion  of  substanicee  detached  from  the  walls  or  inliw 
of  the  heart  into  various  parts  of  the  arterial  aygtcm,  most  nf 
the  cases  noticed  having  t-o  do  with  the  cerebral  arteriesL 
Bnt  now  a  new  class  of  observers,  with  Professor  Virchow  U 
their  head,  trace  the  oflending  body  not  only  from  tlie  right 
or  left  side  of  the  heart  to  its  desstination,  but  from  iUi  fur-off 
nidus  among  diseased  tissues  whence  it  travels  along  the  veins 
to  the  heart.  And  it  is  proposed  thus  to  aceount  as  wdl  for 
the  deposition  of  morbid  substiincea  in  distant  and  varioim 
parts  of  the  body,  as  for  a  number  of  results  now  attribtittt! 
to  other  causes,  but  which  are  really  the  effects  of  olistruc- 
tion  of  the  arteries.  We  have  before  us  a  work,  extending  to 
seven  hundred  octavo  pages,  in  which  the  uumei-ous  btarifip 
of  the  subject  are  discussed  with  German  copioujmess  iiid 
precision.    Its  author^  Dr  B,  Cohn,  of  the  University  of 
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on  animalB  have  confirmed  its  possibility;  and  the  frequency 
with  which  identity  of  structure  has  been  detected  between 
the  embolus  and  other  substances  yet  undetached  at  distant 
parts  of  the  stream,  together  with  the  fact  that  in  some  cases 
it  has  been  possible  to  trace  the  intruder  to  the  spot  which  it 
has  just  left,  by  comparison  of  surfaces, — as  you  detect  a 
buiglar  by  the  nails  in  his  boots, — ^has  given  additional 
weight  to  the  evidence;  while  the  absence  of  any  appearance 
of  pre-existing  disease  around  the  occluded  vessel,  and  the 
suddenness  with  which  the  effect  is  produced,  are  circimi- 
stances  which  attend  no  other  kind  of  arterial  obstruction. 
Bat  the  solid  substance  in  the  blood  maybe  of  any  sLze,  from 
one  sufficient  to  obstruct  the  pulmonary  artery  to  that  which 
would  pass  even  a  small  capillary;  therefore,  among  emboli 
we  may  reckon  not  only  fibrinous  clots  from  the  heart, — 
pdypi,  as  they  were  once  called, — but  fragments  of  decaying 
or  suppurating  tissue,  and  the  elements  of  tubercle  and  can- 
cer. Indeed,  our  author  asserts  embolism  to  be  the  one 
Giase  of  secondary  deposits  in  these  diseases." 

The  late  Mr  Barlow  addressed  the  following  letter  to  Dr 
Qairdner,  shortly  before  his  death : — 

"  1,  PiLRiQ  Street,  Dec  12, 1855. 
"My  dbab  Sib, — I  have  recently  met  with  a  few  instances 
in  which  arteries  of  considerable  size  have  been  almost 
tttirdy  plugged  up  with  fibrinous  clots,  firmly  adherent  to 
ttdr  walla  In  these  cases  during  life,  there  was  sometimes 
liable  but  unexplained  atrophy  of  certain  muscles,  in  regions 
^)edaQy  supplied  by  such  vessels;  and  sometimes  when  a 
oudn  trunk,  such  as  the  aorta  posterior  became  thus  plugged, 
ftere  was  palsy  of  the  hind  parts  (of  course  I  speak  of  the 
Wsa)  At  first  I  fancied  these  things  to  possess  no  material 
interest,  and  did  not  preserve  the  vessels.  However,  this 
ixj  week,  a  ponj,  greatly  disabled  behind,  Wl  uoV.  c,otcl- 
J^he/jr  paralytic,   was  brought  for   dissection,     1  icraA  ^ 
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large  plug  of  adherent  fibrin  in  l]w.  aorU  po^,  just  i 
tills  vessel  divides  into  two  iliacs  on  each  side  (In  the  1 
yon  will  remember,  there  h  no  *  common  iJiar/  but  th**  a^irtf ' 
post  divides  into  the  intenml  and  external  iiiaca.)  Thii 
plug  was  firmly  adherent  to  th©  roof  rf  the  artery;  that  k, 
to  that  part  J}ing  in  contact  with  the  vertebra.  It  was  not 
fiuifjciently  large  to  obstruct  the  stnaim  of  blood  oompleteiyj 
but  it  must  have  caused  a  material  lessen  big  of  the  stresta 
Tlie  internal  iliacs,  however,  were  completely  |>lu|ijgtd  wp> 
and  the  outside  of  the  fibrinous  clot  waa  adherent  to  tli^ 
walls— in  many  places  all  the  way  round  In  «>ne  plwt. 
especially,  a  calcifying  process  is  taking  place  in  the  co«gi* 
lum.  Ifmich  things  are  not  already  too  familiar  !o  you*  I 
wish  yon  would  look  in  at  Clytle  Street  any  day  bf*fore  tfO 
FM.,  for  the  contlition  im  to  me  somewhat  new.— ^Yours  em 
truly,  JoHK  Eaulow/' 


It  is  not  ea<sy  to  trace  the  origf  ii  of  tkb  disease  in  tkf 
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an  experienced  horseman.  The  horse  had  also  been  noticed 
to  wear  his  shoes  more  like  a  stiff  old  horse  than  like  a  four- 
year-old.  An  operation  was  undertaken  on  the  27th,  when 
the  powerful  young  animal  proved  very  refractory,  and 
struggled  with  unusual  violence  whenever  the  issue  needle 
was  passed  into  the  small  cut  made  for  its  admission.  Chlo- 
roform was  therefore  used,  and  the  operation  having  been 
promptly  performed,  the  horse  was  allowed  to  rise  and  to  be 
conveyed  to  the  stable.  Next  day  he  was  removed  to  Forto- 
bello,  and  on  the  29th  I  saw  him,  and  found  the  issue  in  its 
proper  place,  and  the  horse  doing  well  on  the  whole,  though 
he  had  somewhat  lost  his  appetite.  On  Saturday  the  21st, 
Mr  H and  &mily  left  town  for  Selkirkshire,  and  I  ad- 
vised the  yoimg  horse  to  be  taken  too.  The  coachman 
informed  me  that  he  was  doing  well,  and  going  far  better, 
and  accordingly  he  was,  with  my  consent,  allowed  to  be  put 
in  harness  for  a  distance  of  about  four  miles  after  being 
taken  off  the  train.  He  did  the  journey  well,  but,  on  being 
placed  in  the  stable,  was  noticed  to  trembla 

On  Sunday,  the  1st  of  August,  Mr  H came  up  to 

town,  and  informed  me  that  his  young  horse  had  been  sud- 
denly taken  seriously  iU,  that  he  seemed  helpless  on  one  side, 
the  muscles  of  his  neck  were  rigid,  and  though  it  was  at  first 
sight  believed  to  be  paralysis,  a  medical  gentleman,  with 

Mr  H in  the  train,  told  him  it  was  more  probably 

tetanos.  Next  morning,  the  2nd  of  August,  I  proceeded 
to  Selkirkshire,  where  I  found  the  horse  in  a  natural  state, 
without  symptoms  of  paralysis  or  tetanus,  though  somewhat 
dnW,  and  very  slighly  feverish.  The  issue  had  suppurated 
freely,  and  continued  to  discharge;  the  hock  was  quite  cool, 
and  the  animal  moved  well,  both  about  his  loose  box,  and 
when  taken  out  of  the  stable.  I  observed  that  there  was 
some  derangement  of  the  secretion  of  urine,  and  1  ^t^saxi^^ 
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A  tew  doses  of  nitre,  and  left  in  hopes  that  the  horse  would 
do  welL 

A  few  days  afterwards  I  received  a  lettitr,  atating  11 
the  horse  had  remained  dull,  that  his  throat  waa  sor^,  and' 
swelling  had  formed  between  the  jaws,  and  somewhat  abont 
the  lips.  I  coupled  these  symptoTiia  with  what  I  sup- 
posed to  have  been  the  ferer  shiver  of  Snntlay  the  2nd  d 
August,  and  cooeluded  the  young  horse  had  an  attaek  of 
strangles — a  disease  which  was  then  prevailing.  I  reenm* 
men  tied  poultices  to  the  swelling  beneath  the  jaw,  can^ftil 
nursing,  and  that  a  veterLnary  surgeon  should  he  calltni  in,  in 
i*rder  that  he  might  watch  the  case^  and  open  the  ahseast 
when  it  was  ready.  The  poultices  were  not  applied,  but  till 
neck  was  fomented  with  warm  watar.  The  abaeess  hrob 
leather  unexpectedly,  so  that  a  veterinary  gurgeoa  was  nd 
railed  ill.  The  fomentations  were  continued,  the  abicesidSi^ 
eharged  abundantly,  but  the  horse  grew  weaker  and  wealc 
I  advised  gentle  exercise  and  nutritive  food,  but  the  animil 
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bat  the  extremities  of  a  death-like  coldness,  especially  the 
hind  onea  Eveiy  now  and  then  the  horse  would  lift  his 
head,  and  torn  towards  his  flank,  as  if  indicating  that  there 
was  the  seat  of  pain.  I  carefully  examined  the  abdomen, 
and  found  that  the  horse  flinched  and  struggled  when  I 
pressed  on  the  parietes  of  the  belly,  just  below  the  false  ribs 
cm  the  right  sida  This  led  me  to  believe  that  the  pain  was 
at  all  events  in  part  seated  in  the  liver,  the  margin  of  whose 
right  lobe  I  could  of  course  press  upon  directly.  A  warm 
water  enema  proved  that  there  was  no  obstruction  to  the 
bowels,  as  the  water  was  retained;  but  when  attempts  were 
made  to  evacuate  the  rectum,  I  observed  that  the  straining 
was  attended  with  intense  agony.  There  was  an  opening  in 
the  submaxillary  space — that  of  the  abscess  which  had  never 
been  dosed. 

I  took  into  consideration  the  occurrence  of  strangles 
attended  with  fever  of  inordinate  severity;  the  low,  weak 
state  the  horse  had  remained  in ;  the  chances  that,  with  the 
absence  of  poultices  and  free  incisions,  the  abscess  in  the 
submaxillary  space  bad  not  been  evacuated  so  thoroughly 
as  it  might  have  been,  and  I  considered  that  all  the  symp- 
toms were  in  favour  of  blood  disease,  from  the  introduction 
rf  pus  in  the  vessels,  and  that  probably  abscesses  would  be 
Grand  in  the  abdominal  organs.  I  thought  I  might  after- 
wards find  inflanmiation  of  some  of  the  veins  of  the  body,  but 
did  not  suspect  arteritis.  My  opinion  was  decided  as  to  the 
issue  of  the  case,  and  recommended  the  animal  to  be  destroyed ; 
but  as  he  could  not  be  opened  until  next  morning,  and  a 
change  in  the  next  few  hours  might  be  seen,  though  medi- 
cal interference  was  abstained  from,  I  suggested  that  the 
hoae  should  be  watched,  and  next  morning  I  would  con- 
sider how  best  to  act. 

Next  morning  the  animal  was  found  muek  m  Xk*^  ««av^ 
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state,  tbe  pulse,  however,  having  risen  to  70.  He  wus  dertrcf- 
ed  by  division  of  the  spinal  cord  between  the  ooci|mt  iind  ty 
attna  About  two  hfmns  aftor  pithing  hiui,  time  havin|r  hijcn 
allowed  to  procure  jis.st^taiice  ajid  convey  the  eat-caHsi  to  m 
adjacent  fieldj^  where  it  wm  to  be  buried,  I  perfomitHi  a  Jio^H 
mortem  examinatioti.  The  four  litnba  w«re  firat  ciifc  off,  ana 
they  appealed  healthy,  dark  blood  flowinjg  freely  from  them 
when  they  were  removed;  the  muscles  had  a  he-althj  app6^^ 
ance.  I  opened  the  chest,  and  the  surface  of  the  rig  lit  Jmiir 
indicated,  from  it^  ecehyraosed  appearance,  that  I  had  Cfijt 
jectured  rightly  as  to  the  condition  of  the  blocKL  Tlie  lungi^ 
and  heart  were  removed  from  the  chest,  and  no  al>normal 
condition  was  found  beyond  ct;tihyiaoses  on  the  pleura,  on 
the  pcricardiam,  an<l  on  the  eudoi*ardiiim  in  the  left  veutrit'le, 
especially  over  the  ]>apiUary  muaciea  The  abdomen  wais  rieit 
openeil,  and  the  intestines  removctL  The  anterior  mesenteric 
artery  was  found  thickened  on  divi^ling  it^  and  on  more  csjt-  j 
ful  examination.  I  found  plaatic  exudation  between  its  coat*,  J 
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in  the  first  place,  that  the  right  eztemal  iliac  artery  was 
firmly  phigged  with  a  firm  clot  This  clot  closed  the  poste- 
rior end  of  the  aorta,  and  continued  into  the  left  iliac  artery. 
We  dissected  farther,  and  fonnd  the  femoral,  the  anteria 
profimda,  and  other  arteries  of  each  thigh  perfectly  plugged 
and  of  a  deep  red  colour,  here  and  there  assuming  a  purple 
hoe.  The  plugging  continued  down  as  &r  as  the  popliteal 
arteries,  which  were  pervious.  The  muscles  of  either  thigh 
had  not  lost  in  bulk,  but  simply  in  colour;  they  were  pale, 
though  firm,  and  bore  evidence  that  they  had  been  well 
noniished'^  up  till  recently,  but  had  been  very  effectually 
deprived  of  blood  a  short  time  before  the  animal's  death. 
The  blood  throughout  the  anterior  part  of  the  body,  and  in 
the  cavities  of  the  trunk,  was  of  course  found  perfectly  fluid, 
even  in  the  heart 

We  proceeded,  in  the  next  place,  to  examine  the  arteries  of 
the  pdvis,  and  found  the  internal  iliacs  and  their  branches 
distended  vrith  solid  clots. 

These  arteries  we  preserved.  Unfortunately,  however,  on 
reaehing  Edinburgh  in  the  evening,  we  found  that  the  mesen- 
teric artery  had  been  left  behind.  Thanks  to  Mr  Clark 
Stanton,  we  preserve  a  beautiful  water-colour  drawing  of  the 
[dugged  vessels. 

The  post-mortem  examination  was  concluded  by  the  exa- 
mination of  the  abscess  in  the  submaxillary  space,  which  we 
fixmd  to  contain  a  Httle  pus,  which  had  not  much  chance  of 
escaping  through  the  small  round  orifice  which  remained. 
The  cranium  and  spinal  canal  were  opened,  and  their  contents 
fofond  healthy.  The  hocks  were  then  examined;  the  right 
one  being  perfectly  healthy,  but  the  left  one,  from  which  the 
iame  had  been  removed  about  ten  days,  had  most  thoroughly 
healed,,  found  to  be  affected  with  spavin. 

The  severe  pain  attendant  on  the  first  symptoms  of  emboli 
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In  the  arteries  of  the  extremities,  the  disa|)paafaace  cf  lainc^ 
ness  scM>ii  afler,  the  relapses  at  iiitarvala  whj^^  diuiittkb  m 
the  disease  advances,  the  certain  fatal  termiuation,  render  the 
subject  of  arterial  obstruetion  one  of  great  interest  to  vete- 
rinariana  We  cannot  say  that  sach  twses  aro  rmy  trnrt,  md 
whenever  thej  do  occur,  their  diagnosis  is  inmt  hnpoftaiit 
I  should  direct  attention  to  the  manifi'station  of  pain  in  i 
limb^  associated  with  the  moi*t  niai'ked  general  dLsturbaaoe* 
the  tempomiy  paralysis  <if  the  limb  affected,  or  of  some  of  it* 
muscles,  the  local  tremors,  the  invat^ion  of  the  opposite  linib^ 
as  if  by  metaf^tasis,  with  the  sobaidence  of  Eyniptomt  in 
the  3imb  first  attacked,  tlie  peenliar  throbbing  of  thu  pos* 
ten  or  aorta  felfcthrongh  the  recto  ni,  the  absence  of  pubsttoil, 
a  diniinbhed  pulse  in  the  arteries  of  the  limb  impUetle4 
and  lastly,  the  incurable  paralysis,  partial  or  camplelti^  irf 
one  or  two  Ifinbs,  soon  followed  by  deatk  I  ha?e  bettt 
struck  by  the  ansions  e3q:kres«ion  of  the  fiM^c,  lookiiig  ronxnl 
to  the  flank,  and  profuse  sweats  due  to  the  pain  eicperieooed 
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Aneurism. 

We  mean  by  this  a  tumour  formed  by  coagulated  arterial 
blood  within  a  dilated  artery,  or  between  the  several  coats 
of  such  a  vessel,  or  externally  to  it.  There  are  false  and 
true  aneurisms.  In  the  latter  the  arterial  coats  are  wholly 
or  partially  entire,  and  the  former  consist  in  accumtdation  of 
blood  around  the  vessel  Aneurisms  are  also  termed  spon- 
taneous or  traumatic,  according  to  their  mode  of  origin; 
they  may  be  external  or  internal. 

Spontaneous  aneurisms  may  consist  in  dilatations  of  a  con- 
siderable extent,  or  they  may  be  circumscribed;  the  coats 
may  be  intact  and  even  thickened.  In  other  instances  the 
inner  coats  have  become  attenuated,  the  external  coat  is  forced 
outwards.  When  the  aneurism  has  commenced  to  form,  it 
enlarges  rapidly  and  becomes  circumscribed.  Layers  of 
blood  clot,  undergoing  progressive  discolouration,  accumulate, 
and  a  narrow  aperture  alone  communicates  in  many  cases 
with  the  current  of  blood.  As  the  aneurism  grows  old,  the 
coats  of  the  artery  become  indurated,  calcified,  and  liable  to 
burst 

On  the  production  of  aneurism,  Virchow  says  that  "  if  the 
elasticity  of  the  vessel  be  considerably  diminished,  without 
its  becoming  stiff  and  immoveable  (from  calcareous  incrusta- 
tions) in  the  same  degree,  the  dilatation  which  it  undergoes 
from  the  pressure  of  the  blood,  is  not  again  compensated ;  the 
vessel  remains  in  a  dilated  condition,  and  thus  are  gradually 
produced  the  well-known  forms  of  ectasia,  such  as  we  are 
fiimiliar  with  in  the  arteries  under  the  name  of  aneurisms, 
and  in  the  veins  under  that  of  varices.  In  these  processes 
we  have  not  so  much,  as  has  been  represented  of  late,  to  deal 
with  primary  disease  of  the  inner  coat,  as  with  changes  which 
are  situated  in  the  elastic  and  muscular  middle  codX^." 

Spontaneous  aneurism  is  chiefly  seen  in  t\iQ  \iOT^e^,  ^scv^ 
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especially  in  deep-aeated  ^ieriea.  The  posterior  aorta,  at 
the  origiB  of  the  anterior  mesenteric  art«ry»  is  very  sii1>j<?ct 
to  aneurism  as  animals  grow  oM,  Somo  reniarkatile  cas^ 
are  reported  in  jaurnals.  I  may  quot<3  a  few  iiisUnoea 
referred  to  by  Mr  Percivall  in  his  Hippo^Pathitlc^T/ ;—     ^M 

**  ASTBUltlSK  OF  TITl  AOnTA* 

**  Although  aueiuiam  i^  bj  no  meaiis  an  uncimimon  dfA^^s&se  m  our 
own  bodiea,  in  horacs  it  b  comparativeilj  ntn^;  wi  rarc^  that  it  »carwlf 
hii3  bc3Coaje  ati  object  of  veteritiftry  pnictice.  NeYerthde5.i,  m  ex  to 
ordinary  occiirreBoeSj  accounts  of  casea  mmt  hv  tit  lUl  ikut-a  mttT* 
to  the  Teterinarian^  and  m  such  1  give  tboHi^  that  bavi*  com*?  tmdcr  mf 
own  observation,  together  with  some  others  of  which  tht*r«^  nre  ieTeal 
to  be  found  acnttered  through  the  pciges  of  Ths  Vtd^narutik,  ^j 

"  The  drst  I  sbaU  notice  is  a  dried  prefiaration  belonging  to  T^^ 
fatlier*a  miist'um,  at  Woolwich,  a  very  fine  specimen  of  aneumm  of  ihf 
thoracic  aoi;:t&.  In  ahape,  and  ind^d  in  magnitude^  it  may  well  he 
compared  to  a  gourd  of  ordinary  growth.  ThTOUgb  the  bottom  of  the 
ttueuriBtnal  sac  are  two  larg©  cdrcalar  apertnreti,  wbopesj  eTidently,  it  hul 
burst  into  the  cavity  of  the  db&sL  In  lereml  places  the  nac  iji  mach 
attenuated,  and  appears— &»  fer  03  one  can  judge  in  its  drie*!  ttate— w 
hi^ye  been  in  an  ulcerated  condition  at  the  lilElt^ 


idcr  ClT^ 


ANETJBISM.  42) 

ihiB  pulsatioD,  there  is  another  symptom  equally  of  importance,  which 
is  the  slow  puUe;  or,  as  sometimes  happens,  an  intermittent  pulse. 
All  we  can  add  to  this  is,  that,  in  our  opinion,  it  little  augments  our 
knowledge  of  the  mysterious  existence  of  aneurism  of  the  aorta  or 
mesenteric  arteries. 
^The  following  cases  occur  in  the  foreign  journals: — 
**  In  the  Journal  Pratique  for  September,  1826,  are  two  reports  of 
aneurism  by  M.  Chenard.  A  mare  was  led  to  him  having  fistula.  She 
oould  hardly,  he  observed  at  the  time,  drag  her  hind  legs  after  her. 
She  had  no  sooner  got  into  the  stable  than  she  fell  on  her  haunches, 
and  never  rose  again.  She  was  bled  and  purged,  but  died  on  the  sixth 
day.  Internal  tunic  of  the  aorta  highly  inflamed;  and  immediately 
behind  the  emulgent  artery  was  a  true  aneurism,  as  large  as  a  hen*s 
egg.  Just  below  was  an  aperture  in  the  vessel  which  protruded  in  the 
form  of  a  pedicle,  and  communicated  with  another  tumour,  of  the  size 
of  a  child's  head,  full  of  fibrous  matter,  laminated.  A  similar  clot  filled 
the  artery  posterior  to  dilatation.  The  membranes  occupying  the 
spinal  marrow  in  the  lumbar  region  were  also  highly  injected,  and  the 
marrow  itself  was  softened  and  surrounded  by  a  serous  fluid. 

^  Another  mare,  usually  full  of  animation  and  energy,  suddenly,  and 
without  assignable  cause,  became  spiritless  and  incapable  of  work. 
This  continued  for  some  months,  when  attention  was  directed  to  her 
loins.  She  turned  with  difficulty;  shrank  from  pressure  on  the  loins; 
waa  costive;  and  voided  her  dung  and  urine  with  straining  and  pain. 
She  was  treated  for  nephritis,  and  got  better;  but  after  a  very  little 
work  every  symptom  relapsed.  Two  months  afterwards  her  hind  legs 
commenced  swelling,  and  this  went  on  to  produce  ulcerations,  all 
which  subsided  again.  One  day  she  was  seized  with  cramp  in  the  near 
hind  leg  for  a  quarter  of  an  hour.  In  two  months  again  she  got  so  well 
as  to  be  considered  fit  for  work.  She  performed  one  journey;  but  had 
hardly  commenced  a  second,  when  she  on  a  sudden  lost  the  use  of  her 
limbs,  then  fell  upon  her  off  side,  uttering  dreadful  cries.  She  con- 
tinned  for  two  days  paralytic  in  her  hind  parts,  then  died.  The  pos- 
terior aorta,  at  the  root  of  the  emulgent  artery,  was  dilated  to  double 
its  ordinary  caliber,  and  a  tumour,  osseous  above  and  cartilaginous 
below,  communicated  with  the  aorta  by  an  aperture  the  size  of  a  nut, 
having  attenuated  edges.  The  aneurism  ended  abruptly  near  the 
origin  of  the  crural  artery.  The  internal  coat  was  ulcerated  where  the 
oisific  process  had  taken  place,  and  a  clot  completely  blocked  the  dila^ 
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tation,  and  the  posterior  divisions  of  the  aorta  as  well,  and  extended 
evrn  to  the  ori«!:iii  of  the  renal  arteries.    The  membranes  of  the  spinal 
luaiTDw  were  also  liiudily  inflamed  above  the  lumbar  region;  and  the 
marrow  itself  was  softer  than  natural,  and  covered  with  bloody  spots. 
*'Tlie  subjoined  ease  occurred  in  1826  at  the  college  at  Alforfc: — 
"  A  mare  was  bi ou^ht  in  very  lame  from  a  sinus  in  the  foot,  peiforatin^ 
the  lonj^  tlexor  teud.m,  which  was  treated  for  three  weeks;  when  one 
<]ay,  wliile  the  fo.jt  was  being  dressed,  the  marc  suddenly  reeled  about, 
thnnv  up  ln-r  heatl,  and  fell  down.     No  sooner  was  she  down  than  her 
nostrils  and  chest,  and  belly  and  flanks,  were  all  in  convulsive  action  for 
breath;  h«T  liml>s  })ec4ime  stretched,  and  her  eyes  rolled  in  their  orbitf. 
The  juj^ular  was  opened  iustanter;  but  drops  of  blood  only  issued.    In 
this  very  act,  death  closed  the  scene.    The  pericardium  was  found  pro- 
din^iously  distended  with  coagulated  blood,  looking  at  first  like  hyper- 
troi)hy  of  the  heart.     This  coagulum  weighed  five  pounds.     The  tnmk 
of  the  aorta  was  extensively  ruptured  at  its  base,  and  the  lesion  wai 
evidently  the  result  of  attenuation  of  its  coats. 

"  ANEIRISM  OF  THE  ILIAC  ARTERY. 

''The  late  Mr  King,  V.S.,  Stanmore,  showed  me  a  dried  preparation 
— a  specimen  of  an  aneurisnial  tumour,  communicating,  as  it  seemed 
to  him  (for  there  was  much  confusion  of  parts),  with  the  exteraal 
iliac  stitiTv:  if  nut.  wltli  ihnt.  with  the  t^luteol.     The  aneunsiaal  ^*^ 
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A  remarkable  instance  is  to  be  found  in  the  Veterinaf-y 
Record  for  1849.  Mr  Parker,  of  Montgomery,  in  describ- 
ing a  case  of  aneurism  of  the  posterior  aorta  of  a  horse, 


''The  patient  from  which  the  morbid  specimen  was  taken  was  a 
well-l»«d  baj  mare,  twelve  years  old,  the  property  of  a  Mr  Evans,  far- 
mer, near  this  place. 

*^  I  first  saw  her  on  the  26th  of  last  August,  the  owner  informing  me 

at  the  time  that  she  had  aborted  in  March,  1847,  and  had  never 

appeared  well  since;  but  in  July  of  the  same  year  he  thought  her 

.   better,  and  rode  her  to  Ruabon  and  back  the  same  day,  distance  72 

miles.    Since  then  she  has  been  gradually  losing  flesh. 

^  On  examination,  she  appeared  to  be  in  foal,  was  very  poor,  coat  un- 
health  J,  staring,  and  hidebound;  the  visible  mucous  membranes  were 
pale,  except  that  a  few  of  the  laigest  vessels  were  injected,  and  of  a 
bri^t  scarlet  hue ;  extremities  cold,  appetite  good,  mouth  moist,  hair 
in  mane  and  tail  easily  withdrawn;  no  pain  evinced,  but  countenance 
dull  and  dejected;  respiration  rather  accelerated,  and  a  slight  cough 
|>re86nt:  the  respired  air  was  cold,  and  on  placing  my  car  to  the  chest 
there  was  an  absence  of  the  respiratoiy  murmur:  the  beats  of  the  heart 
were  load  and  strong,  but  intermittent;  and  there  was  a  peculiar  noise 
following  each  beat,  similar  to  the  sound  of  the  expired  air  passing  off 
in  hurried  respiration.  The  pulse  was  70,  full  and  jerking,  and  the 
systole  so  very  marked,  as  seemingly  to  double  the  beats  of  the  heart, 
while  the  undulations  in  the  jugulars  extended  nearly  to  the  head:  the 
tilvine  eTacua>tions  and  urine  were  healthy. 

^  My  prognosis  was  unfavourable,  as  I  conceived  it  to  be  inflammation 
fjf  the  serous  membrane  lining  the  cavities  of  the  heart,  with  tuberculi- 
zation of  the  lungs.  I  consequently  gave  the  owner  no  hope  whatever 
of  recovery;  but,  as  she  was  a  favourite  animal,  he  did  not  like  to  have 
lier  destroyed,  and  wished  me  to  place  her  under  treatment.  I  admin- 
istered sedative  agents,  occasionally  interposing  an  alterative,  and  saw 
lier  about  four  times  afterwards.     On  September  12th  she  aborted 

^nie  only  alteration  perceived  from  the  first  was  increased  debi- 
lity, amounting  almost  to  marasmus,  the  animal  being  little  more 
than  a  walking  skeleton.  Towards  the  last  the  urine  became  dia- 
coloured,  and  she  manifested  a  freqnent  inclination  to  \i^  ^<Qr9n[i^  keA  qxl 


rising,  whieli  was  aooomp!ished  'with  dMcuIt^Tj  she  alvajs  pve 
boUow  grwin. 

"*  I  roqueHiod,  when  nhe  died,  thcj  woold  scrnd  me  word,  whidj  ihtj 
did  on  Tiiegdaj  last;  and  on  WedneadAf  mondng  I  made  a  |KMt-muirM*iii 
exaoimatlon. 

Av^topf^.—jMngB:   left  lobe  of  a  light  pinlc  eolonr,  studded  With 
tiihefTcles,  and  towards  il^  anterior  lohiili  were  ]&r^  Tealcle^  of  AlTp  tlw 
ngbt  lobe  oontainod  a  few  tubercles,  and  waa  bordering  on  oat}|^eituui; 
the  pericardium  wna  thinner  than  neaal,  more  capat^iotia^  and  cantiiificd 
about  two  pints  of  se  rum  tinged  red ;  the  outer  portion  ol  thm  poric^ 
of  tJie  hejirt  wiis  much  inflamtxl,  especially  k*wardB  tht?  superitir  part  «f 
the  right  Tentri^ile,  which  in  plajcea  contained  portions  of  pus;  Jjai 
there  was  a  great  quantity  of  Ijmph  effused  into  the  cellular  tubsiAiMit 
around  the  ba»te  of  the  heart.     On  cutting  into  the  left  aiiiidc,  Ik 
cavity  was  found  dilatod^  and  its  lining  membrauo  miicli  inflamwl; 
there  was  hypertrophy  of  the  walhi  of  the  left  ventricle,  wiUj 
tion  of  the  cavity,  but  mt  tmoea  of  inflammation  of  the  lining  i 
brane.     The  aeroua  membrane  lining  the  right  auricle  and  vt^JiliJfll? 
waa    highly  inflames),  and  the  parietes    of  the  right  ventridi  wm 
nuosually  thin,  as  were  also  it«  ^alres:  both  tbci  kidneys  and  tlio  olcfP 
were  dlaeiu^ed*    The  tntaftines^  specially  th^  colon,  eidiiiiited  |iiltlit 
of  a  aimilar  bright  acarlei  colour  asiumtHl  by  tJi€  Tiaiblo 
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ening  of  the  arterial  coats,  without  or  with  very  slight  dila- 
tation, 8  small  aneurisms  from  the  size  of  a  pea  to  a  hazel 
nut,  29  larger,  varying  from  the  size  of  a  walnut  to  a  hen's 
egg,  and  3  with  hardening  of  the  coats.  The  ages  of  the 
animals  varied  from  6  to  20,  chiefly  from  6  to  1 1.  Aneurism 
is,  therefore,  not  a  rare,  but  a  very  common  disease  in  the 
horse,  and  in  a  number  of  cases  of  mesenteric  aneurism 
parasites  are  found  occupying  recesses  in  the  thickened  coats. 
The  parasite  is  a  variety  of  strongylus — Strongylus  armatus 
tariekUis  minoris — ^which  is  often  found  in  the  textures  of 
solipedes.  It  is  met  with  in  the  submucous  tissue  of  the 
ocecnm,  in  the  tunica  vaginalis,  peritoneum,  &a  We  know 
nothing  of  the  causes  of  this  singular  lesion,  and  are  never 
called  to  treat  animals  suffering  from  such  a  cause. 

Atheroma. 

Not  unfrequently  the  arteries  of  the  lower  animals  are 

atheromatous.     This  condition  is  only  interesting  to  us  in  a 

pathological  point  of  view,  and  Virchow  very  plainly  states 

in  what  the  lesion  consists.    He  says: —  ' 

''I  have,  in  order  to  clear  up  to  som6  extent  difficulties,  as  they  are 
Pv^esented  by  an  important,  frequent  and  at  the  same  time  much  mis- 
^iiidentood  process,  prepared  a  series  of  specimens  exhibiting  really 
^^^kmmuUoui  conditwru  of  the  arteries.  For  it  is  particularly  in  the 
^•ie  of  these  conditions  that  the  confusion,  which  has  prevailed  with 
^'^gud  to  the  interpretation  of  the  change,  has  perhaps  been  the  greatest. 

**  At  no  period  in  the  course  of  this  century  has  a  complete  under- 
"Unding  ever  been  come  to  as  to  what  was  to  be  understood  by  the 
^^pNBgion  atheromatous  change  in  a  vessel  Some  have  taken  the  term 
^  a  wider,  others  in  a  narrower  sense,  but  still  it  has  perhaps  been 
^•ken  in  too  wide  a  sense  by  all  When,  namely,  the  anatomists  of  the 
^  century  applied  the  name  of  atheroma  to  a  definite  change  in  the 
^^^  of  the  arteries,  they  of  course  had  in  their  minds  a  condition  simi- 
w  to  that  of  the  skin,  to  V»iich  ever  since  the  days  of  ancient  Greecft^ 
Attune  of  atheroma, ^'^-/oiiicie^  (Griitzbalg)  [sebaceowa  ox  e^Sv^ens^^si 


ill  ice  with  Uie  original  meaning  of  the  term,  called  atl 
oli.iiim'  lias  frequently  been  so  termed  which  commences 
>iiifai  '  I'i  tlio  ititenml  arteriiil  coat.  When  the  matter 
oxamiju^d  iiion?  minut-elj,  and  faltj  particles  were  foiitid  at ' 
points  iu  the  walk  of  the  Teaael,  botli  when  atkeronm  weis^ 
present — when  at  k,st  ike  oonvictioii  wm  obtained,  tliat  tl 
fatty  degencmtton  waa  always  th@  iame  and  wna  Ldm^ 
atheromatotiEt  change,  it  become  the  cufitom  to  unit43  all 
the  fatty  degeneration  of  arteries  under  the  designati* 
Gradvially,  people  even  came  t€  speak  of  an  atheromaU 
vessels,  that  only  poeaesaed  a  single  coat,  for  in  them  too  ^ 
fatty  processes. 

"  At  all  times  there  have,  moreover,  beenobsenrers  i 
ossificntii>n  of  vessels  as  a  change  belonging  to  the 
athercjiu^.  HaJlei  and  Crell  believed  that  the  o^iEcatu 
from  tli^  atheromatoiia  matter^  and  that  this  wma  a  jiuc 
that  exuding  imder  the  periosteum  of  1>on€^,  was  capable 
plates  of  bone  ottt  of  iteeUl  Afterwards  it  was  reGogniaed 
masia  and  o^siiification  were  two  pniBlle]  procesaeff  wM 
might  be  referred  to  a  common  orij^iu  Kow  it  waidd, , 
been  lo^^icnl,  if  in  the  next  plaoe  an  luideratanding  bad  1 
as  to  what  this 
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tlie  eriating  hiBtological  elements  pass  directly  into  a  state  of  fatty 
degeneration  and  are  destroyed^  so  that  a  larger  oi;  smaller  proportion 
of  the  constitaents  of  the  walls  of  the  vessel  perishes;  and,  in  the  next 
place,  a  second  series  of  changes,  in  which  we  can  distinguish  a  stage  of 
iniiaUon  preceding  the  fatty  metamorphosis,  comparable  to  the  stage 
of  swelling^  dondiness,  and  enlargement  which  we  see  in  other  inflamed 
parts.    I  have  therefore  felt  no  hesitation  in  siding  with  the  old  view 
in  this  matter,  and  in  admitting  an  inflammation  of  the  inner  arterial 
ooat  to  be  the  starting  point  of  the  so-called  atheromatous  degeneration; 
ud  I  have,  moreover,  endeavoured  to  show  that  this  kind  of  inflamma- 
tory affection  of  the  arterial  coat  is,  in  point  of  fact,  exactly  the  same 
M  what  is  universally  termed  endocarditis,  when  it  occurs  in  the 
pirietes  of  the  heart.    There  is  no  other  difference  between  the  two 
pioossses  than  that  the  one  more  frequently  runs  an  acute,  the  other  a 
duooic  course." 

Injuries  to  the  Arteries. 
In  the  lower  animals  accidents  implicating  arteries  so  as 
to  endanger  life,  are  comparatively  rare.  It  is  nevertheless 
important  that  the  history  of  such  injuries  should  be  given, 
•»  ihey  occur  under  circumstances  when  least  expected,  and 
cifl  for  judgment  in  their  management.  From  the  account 
I  have  already  given  of  the  structure  of  the  arteries,  it  is  evi- 
dent that  they  are  elastic  vessels  with  coats  suflSciently  firm 
*o  prevent  collapse,  and  protected  by  an  external  sheath, 
ftofessor  Syme  has  shown  that  the  inner  arterial  coat  lace- 
ites  more  readily  than  the  outer  ones,  and  when  a  ligature 
^  properly  applied,  its  efficacy  in  arresting  haemorrhage 
depends  not  a  little  on  the  rupture  of  the  inner  coat, 
whereby  the  caliber  of  the  vessel  is  diminished,  and  the 
formation  of  a  plug  favoured.  The  forcible  tearing  of 
arteries  is  attended  with  an  unequal  laceration  of  the  different 
coats,  the  curling  inwards  of  the  elastic  lining,  and,  conse- 
quently, very  slight,  if  any,  haemorrhage.  When,  in  castrating 
«niall  animals,  the  testicles  are  withdrawn  so  oa  lo  \^e.^x^\.^ 


^\^tlli^   tlic  sheath,  and  a  stoppage  of  the  bleed 
Msscl  is  not  too  large,  and  a  longitudinal  incision 
froiu  thu  lips  of  the  woimd  not  being  withdrawn 
other. 

Bleeding  from  an  artery  is  diagnosed  by  the  poc 
of  a  full  and  regular  stream  of  bright  arterial  bl( 
is  pushed  from  tjie  wound  with  considerable  forc< 
animal  grows  feeble  and  faints^  the  flow  diminiihc 
jerks  are  more  perceptible.  ^M 

The  spontaneous  arrest  of  arterial  h^emorril^ 
artery  is  cut  across  occurs  as  follows  :-=  Blood  { 
sheath  around  the  arterial  wound  so  as  to  press  on 
the  artery  has  a  tendency  to  retract,  and  its  orii 
and  the  blood  clots  as  far  up  as  the  first  collator, 
This  is  the  temporary  plug  whicli  undergoes  chan, 
lymph  is  thrown  out  at  the  mouth  of  the  wound 
by  the  onliuaiy  process  of  cicatrisation.  Tlie 
becomes  discoJoorid,  ajid  thft  r!Oii5«titiiAiifji  that  i 
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or  on  the  arterial  wound.  Ligature  consists  in  securing 
the  vessel  at  the  wound,  both  above  and  below  it,  and 
baving  fixed  it  in  a  pair  of  artery  forceps  without  including 
other  tissues,  especially  nerves,  a  Ugature  of  silk  or  thread  is 
^^died.  The  artery  must  be  tied  firmly,  and  the  strength  to 
employ,  is  ascertained  by  the  force  required  to  cut  through 
the  inner  coat  without  severing  the  intestine. 

Pressure  at  a  distance  from  the  seat  of  haemorrhage  is 
nudy  employed  in  veterinary  practice,  and  not  of  great  ser- 
vioa  I  have  heard  of  the  posterior  aorta  having  been 
pressed  upon  through  the  rectum,  to  favour  stagnation  in  a 
Cise  of  bleeding  from  some  gluteal  branches,  but  I  doubt  the 
eActaal  application  of  such  pressure,  and  would  prefer  the 
iQore  safe  surgical  method  of  tying  the  vessels  at  the  seat  of 
injoiy.  It  is  a  rule,  that  unless  circumstances  are  opposed 
to  the  adoption  of  the  plan,  a  surgeon  must  cut  down  on  the 
Ueeding  artery  and  tie  it  With  small  vessels  such  as  ther 
inetacarpal,  pressure  suffices.  This  must  be  applied  so  as  to 
beer  firmly  on  the  arterial  wound.  A  small  solid  compress: 
heing  applied  over  the  bleeding  vessel,  a  wider  one  is  placed 
on  ihat^  and  others  progressively  wider  are  applied  in  suc- 
eeasiony  and  fixed  by  a  bandage. 

When  an  artery  has  been  tied,  attention  must  be  paid  to 
the  separation  of  the  ligature,  which  may  be  attended  with 
Qeh  an  amount  of  ulceration  as  to  open  the  blood-vessel, 
md  cause  it  to  bleed  freely.  This  is  called  secondary 
honorrhage,  which  is  very  rare  in  the  lower  animals,  and 
nmst  be  treated  by  ligature  agaia 

Veins — ^Venous  H^mobrhage. 
Anitnalg  are  liable  to  punctures  of  the  veins,  and  may  lose 
t  sofficient  amount  of  blood  to  die  when  the  large  vessels 
are  freely  opened;  but  unless  the  cutaneo\ia  on&c;^  \s>  \.qq. 
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large,  there  is  invariably  a  tendency  to  closure  of  the ' 
orifice  by  a  clot  fonning  around  it,  and  then  tlM?  w&mA  h 
the  coats  heals.  Pinning  the  cntatieoas  wonnj  h  BlamUh 
had  recourse  to.  The  practice  of  tying  even  a  large  YOfl, 
except  in  the  greatoat  emergency»  i»  to  be  condemned  lib 
always  dangeroua,  » 

AlH  IK  THE  VeIKS. 

In  the  act  of  bleeding,  if  a  bold  opening  has  been  prartifieel 
low  down  on  the  jugular  vein  near  the  opening  into  fie 
che-st^  the  aspiratory  force  in  the  ad  of  brmthing  h  op*  to 
draw  air  into  the  orifice  made  with  the  fleam,  A  gurgling 
s^ound  i&  heard,  the  animal  im mediately  §t4ig|;rers,  roars,  Mii 
and  soon  dies  in  considerable  agony,  aj»  if  suffnctit^d  and  ii» 
violent  convidsions.  The  symptoms  are  more  *i*n'ere  than  if 
air  19  blown  into  the  veins,  whereby  a  large  quiiiitity  pas8# 
in  at  once,  and  kills  almosti  nstantaneonsly.  I  liave  Been  1 
horse  blod  in  a  dissecting-room  by  a  student,  fitiitg|^  b^ 
tween  life  and  death  for  half-an-hour  ^ 
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itemally,  and  a  very  considerable  tomoar  may  thus  fonn. 
lis  is  a  thrombua  Having  carefully  pinned  the  outer 
lening,  the  animal's  head  must  be  held  up  to  favour  the 
gular  flow  of  blood  through  the  jugular,  and  cold  water 
ay  be  fireely  poured  over  the  part  at  intervals,  without  pres- 
xe,  and  without  disturbing  the  pin.  Thrombus  is  most  apt 
occur  in  bleeding  horses  from  the  brachial  vein.  Fortu- 
ktely,  now-a-days,  we  do  not  have  recourse  to  bleeding  to  the 
:tent  it  was  formerly  practised,  and  we  see  fewer  cases  of 
trombus  than  in  days  gone  by.  The  result  of  thrombus  is 
tten  inflammation  of  the  vein. 

Phlebitis. 

The  result  of  wounds  in  veins,  especially  by  rusty  instru- 
nents,  is  not  unfrequently  inflammation.  Phlebitis  may, 
bowever,  occur  independently  of  injury,  as  an  idiopathic 
s&ction,  but  this  h  extremely  rare  in  the  lower  animals,  and 
I  shall  consider  it  when  I  refer  to  pyoemia,  or  purulent  fever, 
in  a  future  chapter.  Traumatic  phlebitis — for  such  is  the 
Ottne  to  apply  to  inflammation  of  a  vein  due  to  injury  of  the 
letter — occasionally  occurs  without  a  very  readily  discovered 
CKiae,  and  though  sometimes  a  dirty  instrument  may  have 
keen  used,  practitioners  have  met  with  it  when  they  have 
l«n  extremely  careful  in  the  operation.  A  not  unfrequent 
^fom  is  the  animal  rubbing  its  neck  after  bleeding,  and  for 
ftU  reason  the  head  should  be  tied  up  for  a  number  of  hours 
*B  a  rula  The  production  of  a  thrombus  as  the  result  of 
J^leeding  is  to  favour  the  development  of  phlebitis. 

Symptoms  of  Phlebitis, — ^The  wound  which  has  been 
iliflicted  in  blood-letting  becomes  surroimded  by  a  swelling 
tf  a  hot  and  painful  character;  an  ichorous  discharge  oozes 
4om  beneath  the  tow  or  hair  used  to  twist  round  the  pin,  and 
fiot  unfrequently  there  is  considerable  constitutions^  \tt\Xid.\A.oT^ 


4:v2 


PHLEBITIS. 


rf  the  pin  is  removed  at  once,  the  wound  is  found  opeo, 
retl,  moist  with  purulent  matter,  and  very  irritable.  There 
is  a  tendency  to  luemorrhage,  and  at  other  times  to  coagula- 
tion of  tlie  Mood  in  the  jugular  upwards  towards  the  head, 
for  tlie  blood  Ijecomes  stagnant  up  to  the  first  large  collatend 
])ranch.  Tlionuh  losing  a  vein  is  a  serious  result,  it  is,  so 
far  as  tlu^  life  of  the  animal  is  concerned,  not  so  dangerous 
as  ulceration  into  the  vein,  and  introduction  of  pus  into  the 
])lood.  Death,  as  the  result  of  phlebitis,  usually  depends  on 
th(^  formation  of  abscesses  internally,  from  the  penetration  of 
pus  into  the  open  vein. 

Treatment — Care  must  be  exercised  in  tampering  with 
the  j>in.  We  know  that  metallic  substances  do  not  irritate, 
and  it  is  best  to  begin  with  not  disturbing  the  part  much, 
Init  to  fom(»nt  freely,  keep  the  animal  quiet,  and  give  in 
adivc  dose  of  eatliartic  medicine.  If  suppumtion  comes  on, 
the  \\ln  mn^t  be  removed,  to  permit  of  the  escape  of  the  po*. 
jind  having  proterted  the  wound  by  a  layer  of  lard  around  it 
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n  witnessed,  and  occasionally  there  is  a  tendency,  from  the 
hspe  of  the  animal's  neck,  to  temporarily  check  the  flow  of 
lood  from  the  head  by  the  collar.  A  tight-fitting  collar 
my  produce  this  in  any  animal,  but  there  are  horses  not 
asily  fitted  with  an  ordinary  collar,  so  as  to  avoid  pressure  on 
heTeins  of  the  neck,  and  in  pulling  hard  these  are  obstructed 
nd  induce  symptoms  of  vertigo. 

BoCli  jugular  veins  are  pressed  upon  by  the  collar,  and 
rhen  a  horse  is  driven  under  such  circumstances,  it  is  soon 
MUdd,  especially  on  a  hot  day  and  on  hilly  ground,  that  the 
nimal  is  uneasy.  The  head  is  shaken,  the  ears  move  con- 
nldveiy,  the  eyes  soon  appear  bloodshot,  and  the  animal  sud- 
Icnly  rashes  forward  blindly,  and  throws  itself  violently  for- 
pmcds,  often  Ailing  on  its  head,  its  muscles  twitching  as  if  death 
vas  imminent.  It  is  not  easy  to  hold  a  horse  in  the  stage  of 
(veat  excitement,  but  if  the  collar  is  drawn  forwards,  the  flow 
€  blood  is  restored,  and  all  symptoms  disappear  with  the 
oeeption  of  a  feverish  excitement  for  a  short  tuna  The 
pressure  by  the  collar  does  not  absolutely  close  the  veins,  so 
tint  the  heat  of  the  sun  has  usually  to  operate  in  favouring 
eoehnl  congestion  before  megrims  is  produced. 

I  have  seen  one  case  in  which  both  jugular  veins  were 
dosed  as  the  result  of  phlebitis.  The  animal,  a  bay  carriage 
ttJl^  three  years  old,  had  only  been  mouthed,  and  during  a 
ierere  illness  was  bled  from  both  jugulars.  He  recovered 
apparently,  and  so  long  as  he  was  kept  in  the  stable,  and  was 
fed  from  the  rack,  no  symptoms  appeared;  but  if  turned  out 
^  grass,  his  head  began  to  swell,  and  if  he  held  his  head 
down  long,  he  rolled  over  in  a  fit.  I  was  asked  to  see  this 
kone,  as  he  was  losing  flesh  in  the  field,  and  presenting 
tiitte  strange  symptoms,  I  had  no  difiSculty  in  finding  that 
JhA  jugular  veins  were  impervious.    With  obstruction  of 
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one  jugular  vein,  them  is  only  a  gPNiter  toidaicy  to  tocgiiBii 
from  pr^sure  by  the  coBflU 


■<*-fe"— ■    I 


tTsusUy  at  the  seat  of  repeated  blcKid-lettiogs,  but  Bomcriuit's 
!n  other  parts  of  veme,  the  cofits,  the  latter  become  atteatiil^ 
and  preaaod  out  by  the  blood.  It  is  nsiiaUy  in  the  hind  «• 
tremity  that  these  vmioufl  dilatationa  or  riirioc^  eti?  noticalt 
and  they  mny  affect  one  Teim  or  many.  A  cab  liotseqH 
]wared  daily  for  several  yeare  on  a  Atand  in  Princa*  Stowfc 
E*liiiburgh,  in  whieli  the  superficinl  vmuM  of  th^  off  hind-bf 
iind  flank  were  enormniialy  varicom  A  rirJi  uetwtirk  rf 
vaiicoaities  was  seen,  espet-iaily  when  the  anixtial  had  \M 
driven  briiskly.  I  could  learo  nothing  of  the  history  of  the 
case,  and  the  varices  would  probably  be  due  to  some  mt^uai 
CAuae  of  interference  with  the  blood's  flow.  The  moftt  ifl* 
teresting  ease  of  varir  as  oecurring  in  the  lower  luiiniab  yt?t 
published,  appeared  in  the  seisond  volumt;  cjf  the  Ediifitur^ 
Vfifjirin/i-rf/  Rmnmu.      Mr  Hunt  fvF  Kirniino-hajn  AMVst:^ 
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toision  of  the  saphenarYein,  and  I  felt  desirous  of  obtaining  another 
opinion.  Accidental  circumstances  prevented  the  fulfilment  of  this 
insh  nntU  the  summer,  1859,  when  I  availed  of  the  opportunity  of 
consulting  with  a  member  of  our  profession,  Mr  J.  Sampson  Gamgee 
who  b  surgeon  to  the  Queen's  Hospital,  and  Professor  of  Clinical 
Surgery  in  the  Queen's  College,  Birmingham.  At  this  time,  about 
three  years  after  my  first  observation,  the  tumour  measured  no  less  than 
eagfateen  inches  in  circumference  at  its  base,  eight  inches  across,  and 
eleven  in  length, — quite  flaccid  to  the  touch,  shaking  loosely  as  the 
hone  walked,  and  the  lower  portion  slightly  pendulous.  We  found 
that  the  sac  could  be  evacuated  by  pressure  from  below  upwards.  The 
aaphena-vein  could  be  distinctly  seen  passing  upwards  from  the  tumour, 
which  became  more  full  and  tense  on  compressing  that  vessel  At  the 
same  time,  a  vein,  appearing  to  enter  the  tumour  from  below,  filled. 

<<  The  diagnosis  of  the  tumour  at  this  period  was : — An  enormous 
▼nix  in  the  course  of  the  saphena-vein.  The  reasons  for  the  diagnosis 
were, — Istly,  The  situation  of  the  tumour ;  2ndly,  Its  physical  charac- 
ters ;  3rdly,  Its  various  alterations  in  shape  by  pressure  upon  it,  and 
upon  the  vein  above  it. 

"  It  was  evident  at  this  period  that,  unless  something  were  done,  the 
horse,  otherwise  a  useful  one,  would  speedily  become  valueless.  Ex- 
tiipstion  of  so  large  a  tumour  in  such  a  situation — over  one  of  the 
principal  joints — ^was  out  of  the  question.  Neither  did  it  appear  advis- 
able to  evacuate  the  liquid  contents,  so  long  as  the  interior  continued 
in  communication  with  the  parent  vein,  through  which  a  fresh  supply 
mi^t  be  continuously  derived.  The  only  course  open  appeared  to  be 
to  evacuate  the  tumour  by  pressure,  and  to  cut  off  its  communication 
with  the  circulatoiy  system,  by  passing  a  couple  of  steel  pins  under  the 
vein,  above  and  below,  and  inducing  pressure,  with  a  view  to  exciting 
local  inflammation  in  the  vessel,  and  producing  adhesion  of  its  inner 


**  The  advisability  of  operating  was  intimated  to  the  owner,  but,  as 
he  wanted  the  horse  at  the  time,  interference  was  further  delayed  until 
the  25th  May,  1860.  At  this  date  great  change  was  manifest  in  the 
lixe  and  character  of  the  tumour.  It  measured  no  less  than  34  inches 
in  circumference,  17  inches  in  length,  and  17^  inches  in  breadth.  No 
vein  could  now  be  detected  ascending  to  the  lower  part  of  the  turaoT, 
-— its  size  was  not  influenced  to  any  appreciable  extent  by  maui^vi- 
lating  it|  or  by  compressijig  the  vein  above.    The  enoTTDLOvxa  Taasa  Tio 
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longer  wm  Boll  Hud  fluotuaUn^^,  bnl  titi8«  And  SDlidf  thi^ii|^1i  on  di 
pressure  slightly  elastic.     Cnnfl^pnt  of  th^  acciUBcy  of  the  foi 
dL^gno^a^  Ukitig  Into  aecautit  the  ffrct  tbut  the  aaluii^  bud  now 
eome  useless,  he  was  cast,  and  two  atrang  ste-ol  pins,  at  an  mMrvil 
three  inches,  were  passed  under  the  saphena^iTBin, — the  lowoftt 
about  a  hand's  breadth  above  the  tumour.     Over  tk.nd  a^crons  cfl^k 
ft  piece  af  elastic  bougie,  the  stao  of  aa  ordinaty  kad  pecMi^l^  mt  Bntif 
iSGored  bj  a  few  figore-of-^  ^tua  of  twme.    An  expkirtstoT^  troair 
puncture  into  the  lower  part  of  the  tmuumr  merely  ^vo  exit  ta  a  fif^| 
drops  of  bloody  sorosity.    On  making  an  incision  with  u  §calpel  to  tfc^^ 
extent  of  three  or  four  indhei  In  the  loi^g  axis  of  eniar^tniiiit^  iH 
thickened  and  almoat  cartilaginous  waits  prarcd  to  he  th«  boutiililtS 
of  a  series  of  ponchoi  fuU  of  clotted  blood.     Nearly  two  piitta  i«p 
eracuated,  but  the  remainder  was  bo  solid  as  tn  defy  removal  eifc<*pt  bj 
an  extenaire  dissection  not  deemed  warntn table.    No  escape  of  aruirial 
or  fresh  venous  blood.    The  edges  of  the  iutegnmcutiLl  wouurl,  in 
npper  two-thirds,  were  ftppraxiiuated  with  thp  aid  of  a  <iottple  of  piflP 
and  igiire~of-S  ligature,  1  chiving  a  good  aperture  belaw,  aad  the  h€lBi 
was  allowed  to  rifie. 

"The  following  notes  record  the  progresa  of  the  ea««>- 
^  May  26th.  Apparently  rery  little  general  disturbance.  Eats  and  Iki 
down.   Puke  44,  'fhe  mic  distended  to  iU  rnlleat  '-'*°rt  i^r-^*^'"*'—* 
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«<7pjl  Death. 

**  Fod^nwrtem  examinatum.^Maj  31st,  9  A.M.— The  whole  of  the 
mffidcted  limb  greatly  swollen.  On  making  an  incision  through  the 
integument  and  subcutaneous  tissue  on  the  inner  side,  from  the 
shfii^  down  to  the  hoof,  and  reflecting  the  skin,  exit  given  to  a  quai^ 
tity  of  aero-purulent  liquid — in  fact  the  areolar  tissue  of  the  entire 
extremity  wis  infiltrated  with  the  products  of  a  diffuse  inflammatioa 
of  low  type.  Notwithstanding  the  greatest  care  in  dissection,  it  was 
foand  inipossible  to  trace  a  vein  ascending  to  the  lower  part  of  the 
tumour;  not  so  above.  The  saphena-vein  in  the  thigh  was  exposed 
with  facility,  and  traced  down  to  the  tumour.  The  outer  coat  of  the 
cnnal  portion  of  the  vein  was  pretematurally  red  and  thick,  but  on 
epeaing  the  vessel  it  was  found  pervious  as  far  down  as  the  tumoui^ 
and  its  lining  membrane  throughout  the  same  extent  was  flaccid  and 
listening.  Neither  of  the  pins  had  perforated  the  venous  coats,  nor 
was  the  vessel  in  any  way  different  at  the  points  where  they  were  passed 
under  it  As  the  external  dissection  left  no  doubt  that  the  outer  coati 
of  the  tumour  were  inseparably  connected  with,  seemingly  a  direct  ex- 
tension and  expansion  of,  the  venous  walls  themselves,  a  careful  endeik 
Tonr  was  made  to  pass  an  elastic  tube  down  the  vessel  into  the  cavity 
of  the  enormous  growth.  This  was  found  impracticable,  owing,  as 
further  dissection  proved,  to  closure  of  the  venous  canal  by  adhesive 
inflammation  at  the  point  of  junction  with  what  had  been  diagnosed, 
and  with  what  proved  anatomically  to  be,  a  varix.  That  the  vein  was 
patent^  and  functionally  quite  healthy  above  this  point,  was  evident 
from  a  toft  non-adherent  fiUform  clot  within  it,  extending  into  nume- 
rous collateral  branches. 

^  At  this  stage  of  the  examination  the  tumour  was  divided  longitu- 
dinally through  its  middle  from  the  point  of  departure  from  the  vein. 
The  section  showed  several  membranous  septa  dividing  the  entire  cavity 
into  various  chambers,  each  filled  with  fibrin,  the  product  of  coagula- 
tion of  blood  at  different  epochs,  as  proved  by  the  different  colour  and 
CQoaisteace  of  the  material  filling  the  various  cavities.'' 

Phlebolites. 
B^lard,  Jules  Cloquet,  Dr  John  Reid,  and  many  other 
observers,  have  indicated  the  occnrrence  of  concretions  in 
the  veins  of  the  human  subject,  and  usually  m\iBimoTTVo\^A. 
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We  have  not  many  casei  on  record  in  Tet^rhmiy  icseiice^  t&ii 
tbe  most  iDterestLug  is  o&e  teprodmoed  bdow,  fiom  Ihfibmm 
Morton's  work  on  Caiciilbicf  Cmwrdiovm,  from  vMeb  iri 
copy  aUo  the  i11tistTati€ii&  Befening  to  tlie  origiii  af  pUe- 
iMiIitew,  Dr  Jolin  Beid  sajw: — ^^^Thcmgh  the  tliffereol  ehaogei 
through  which  these  bodies  pass  in  their  fonnation  IwMfe  mwr 
beei]  pretty  lu^mmielj  ascertain  oi],  yet  the  natmv  at  HbB 
tenses  which  produce  these  cltaiigit?^  is  exceedingly  i>l)i«!iir£ 
Tiedemann,  Otto,*  Lobstd]i,f  Clo^iuet,  and  Dr  Caxsewell,*  *D 
agree  that  they  are  formed  m  the  interior  of  the  vei^i ;  tiias 
thc^  at  first  consist  of  a  ooagulum  of  blood;  in  the  intiaiw 
of  tills  dot  the  fibrin  becomes  pale  and  concrete,  then  at* 
smnes  an  osseous  appiearance,  and  this  goes  on  little  by  lilUt^ 
and  layer  after  layer,  towards  the  circnmferenca  Wc  oouli! 
easily  class  their  formation  n^th  the  occasional  deposition  of 
calcareous  matter  among  the  other  tissuci*,  if  Hndg^in'* 
opinion  was  correct,  that  they  were  first  formed  extt^nial  tp 
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CniTOlhier,*  would  afford  some  countenance  to  Andral's 
opmion,  were  it  not  at  variance  with  accurate  observation; 
and  we  may  suppose  that  this  appearance  was  produced  by 
the  presence  of  the  foreign  body  causing  irritation  and  effu- 
sion of  coagnlable  lympL 

*"  liedemann^f  and,  following  him,  Lobstein,  suppose  them 
to  be  formed  by  a  mechanical  deposition  of  the  calcareous 
matter  contained  in  the  blood,  intermixing  itself  with  the  al- 
bumen of  the  blood.  It  appears  to  me  that  this  opinion  is 
unable  to  explain  the  manner  of  their  formation  in  many 
cases,  and  consequently,  can  scarcely  be  regarded  as  the  pro- 
bable cause  of  their  formation  in  these  cases  which  seem  to 
agree  with  this  supposition.  Mechanical  deposition  of  the 
matters  contained  in  the  blood  cannot,  I  think,  explain  their 
fi»nnation  in  those  |  cases,  where  we  find  an  osseous-looking 
H^Jeposit  taking  place  in  the  centre  of  a  coagulum,  around 
yfirhich  the  fibrin  arranges  itself  in  concentric  laminae,  increas- 

f*^  ing  in  density  as  we  proceed  to  the  centre,  and  where  appar- 
ently those  nearest  the  centre  gradually  assume  this  osse- 
ous appearance,  which  extends  itself  towards  the  cir- 
cumferenca 

"  K  these  bodies  resulted  from  mechanical  deposition,  could 
the  earthy  salts  pass  through  the  several  dense  laminae  of 
fibrin,  and  deposit  themselves,  apparently  in  certain  propor- 
tions, in  the  innermost  laminae  ?  K  the  presence  of  the  earthy 
salts  was  the  result  of  a  deposition,  would  they  not  rather 
be  found  upon  the  outer  surface  of  the  most  external  lamina, 
instead  of  penetrating  through  it  to  reach  the  innermost? 
We  cannot,  at  least  in  the  present  state  of  our  knowledge  on 

*  Crayeilhiei'g  Anaiomie  Pathologtqtief  tome  iL  p.  71. 
t  Journal  ComplemeTUaire  du  Diction,  des  Sciences  Medic,,  tome  iii 
X  Cloquet's  Pathologic  ChirurgicaU,  and  Observations  of  Dr  Carae- 
wdl  in  arUde  "  Veins,"  Cyclojxsdia  of  Practical  Medvciue. 
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Ae  subjectp  refer  their  fbrmntion  to  any  ehetmcd 
Their  fortnatiati  is  j»rubaLly  akin  W)  the  doefljional  hfl 
of  tuhcrclea  into  bony  concretions,  which  h  a  proci 
pendent  of  any  vascular  organisation  of  the  tuberdo 
selvea.  It  is  also  illustrated  by  the  formation  of  tha 
tions  on  the  vstlvea  of  the  heart,  as  observed  by  Leen 
Dr  Alison, — niso  by  the  tubercular,  purulent,  or  eaci 
deposits,  aometunes  found  in  the  fibrinous  clots  wii 
heart  and  great  vessela 

"  I  can  scai^ely  venture  to  hazard  an  opinion  on  t3 
jeetj  but  I  must  confess  that  I  feel  incllniKi  to  believ 
ever  fanciful  the  opinion  may  appear  tt>  »e.imo  physic 
that  the  great  resemblance  of  those  bodies  in  their  c 
analysis  to  the  osseous  texture,  the  manner  of  their 
tion,  and  their  posseasing  in  some  cases  phyBieal  pi3 
similar  to  cartilage,  can  only  be  explained  by  gupposi 
they  are  the  result  of  a  process  resembling  the  foi 
of  the  osseouB  tissue  in  the  other  parts  of  the  body." 
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iDnulfly  as  he  bad  been  accostomed  to  do.    When  Mr  Thacker  first 

ttvlumy  the  symptoms  were — total  loss  of  appetite;  the  pulse  at  the 

jivieoeknted,  but  Altering ;  a  kind  of  pulsation  in  which  the  prao- 

titkmer  nurely  feels  himself  warranted  in  abstracting  blood;  at  the 

Ikeut  thepolsation  was  ftiller,  in  number  65;  the  respiration  was  lan- 

gnU  ud  heavy;  the  extremities  were  not  particularly  cold,  and  the 

vUfale  mucous  membranes  were  slightly  injected.    There  was  a  pecu- 

SvBpasmodic  contraction  just  anterior  to  the  left  spinous  process  of 

the  ilhmt — a  jerking  action,  as  if  connected  with  the  internal  abdomi- 

ttl  musdes.    There  was  also  a  degree  of  tenderness  on  the  right  side, 

0^  the   region    of  the   liver,   an   obstinate  constipation  of  the 

bov«iB,  but  no  turning  of  the  head  to  the  side,  nor  any  desire  to 

^  down,  although  he  was  evidently  suffering  from  abdominal  pain. 

No  lameness  of  the  leg  was  at  this  time  observable,  but   it  was 

>Mted.    From   the    general  symptoms,   I  was  inclined   to  think 

^  the   illness  arose  from   some   derangement   of  the    digestive 

QigUM,  more  particularly  of  the  liver,  not,  however,  amounting  to  hepa- 

tti;  and  notwithstanding  the  peculiarity  of  the  pulse,  to  which  I  have 

irfttred,  the  symptoms  otherwise  warranted  mo  in  attempting  to  with- 

daw  Wood.    I,  therefore,  directed  Mr  Thacker  to  open  the  left  jugular 

^cin,  in  order  to  ascertain  what  would  be  the  result.   Keeping  my  hand 

^  the  aide,  I  watched  the  pulsation  at  the  heart    The  vein  was  readily 

<)peDMl,  and  the  blood  for  an  instant  flowed  out  of  the  vessel  freely,  but 

^  qmckly  ceased.    By  keeping  up  the  pressure,  similar  effects  were 

Produced.    Finding  that  the  animal  did  not  bleed  readily,  I  left  his 

^  in  order  to  examine  the  vein,  and  immediately  detected  the  pre* 

iQiee  of  an  enlai^ement  a  little  above  the  entrance  of  the  jugular  into 

^  thonx.    At  first  I  was  inclined  to  think  that  there  had  been  inflam- 

'nation  of  the  vein,  and  that  other  conduits  were  taking  the  blood  from 

Qke  head  to  the  heart;  in  fact,  that  there  was  an  obstruction  to  the 

^  of  blood  throng  the  vein.    But,  on  examining  more  minutely,  I 

4]ioovered  this  tumefaction  to  be  caused  by  tumours,  which  at  first 

<l^  bore  a  strong  resemblance  to  enlarged  absorbents.    This  horse  had 

been  a  short  time  previously  in  a  stud  where  there  were  several  cases  of 

Cncj  and  glanders,  and  hence  I  was  naturally  led  to  infer  enlarged  ab- 

ifnbentB;  but,  on  a  still  more  carefU  examination,  they  proved  to  be 

tumonn  within  the  jugular  vein.  Ton  may  now  see  their  situation :  they 

Ve  Y«ry  evident,  and  placed  about  half-way  down  the  neck.    When  I 

ftnt  detected  them,  they  were  somewhat  lower  down  than  they  are 
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now.    But  jon  will  obserre  that,  by  applying  prcestiTe  betiealh  thom, 
thoj  can  be  jmased  up  the  veiseL    Tbero  h  one  whieJi  I  utsw  p^m  iutio 
the  snpenor  branch  of  the  Jugiikr  vein,  but,  on  removiiig  the  Itmd^  ii 
falk  back  ogam  iuto  ii%  ori^al  sitUittiQU.     The  other  lira  tuiitciiun  ias 
eiddetitlj  not  connected  with  it.    It  iiiipeiui  td  me  that  tkeae  timi0usk 
are  HC^mewbut  of  the  nature  of  pol Jpi*  wad  ore  attached  to  the  inn^' 
tunic  of  tbo  veasc4  by  peduncles.    If  my  supposition  be  wrnjct,  i^ 
pror€s  tbf&t  there  are  no  valves  id  tbL»  Tcin  betwe^iii  the  eutuHiioi]  uovr 
occupied  by  the&e  tumours  imd  the  ^mi  to  wkicb  they  cmi  b^  faiimi; 
for,  although  valv  ea  would  allow  the  blood  to  pa«»  down,  thi^y  would  us 
certainly  prey  en  t  these  tmnoutB  being  pass^^l  in  n  contmry  dircctiazL 
If  the  peduncle  be  two  inches  lon{{^  of  ei^urie  tt  will  ftllgw  the  titmouii 
to  pass  over  »  Bpice  of  four  iuabei^    Elomtliig  thy  whc^e  ot  Um^  txh 
moui^  eTidtmily  giTes  the  animal  pmL    ThiukLng  tbut  the  cfiio  ieu|^ 
aot  be  uuintereatiug  to  the  niembent  of  the  AaBocintion,  1  Tiaittliad  to 
send  the  horae  to  the  OoUege,  and,  oil  the  road^  be  unloftiaifttdly  bwHD^ 
lame  again  in  the  near  fore-leg. 

"  *  It  13  intere&tmg  to  inquire  whether  the  lamenws  ia  referable  toifij 
accident  be  has  met  with^  for  there  now  aeems  to  be  gome  Alight  in^Hi* 
mation  in  the  fetlock  Joint',  or  whether  it  b  connect^  with  thts>e  tiii^ 
gular  productiona.    But,  taking  the  fact  of  it&  being  an  ambiguous  a» 

in  i]if>  fir^t  infttftrirji.  find  of  its  baina  m^wnisad  V^>  "  !"»»  »^  *wiL«M»  <*    i 
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miirent  of  blood.  As  the  csliber  d  the  Tesiel  t^dllj  admiU  of  tl 
passing  upwards,  bo  it  would  c»f  ikeir  p&j^mg  downwards,  wem  tiity  i 
attachf?d  by  a  footstalk  It  m  this  which  pre^^uts  them  tilUiig  dtf 
into  the  lieiirti  ^nd  thus  at  onoe  putting  im  end  to  li^Q  by  their  pif«ei 
in  that  orgzm.^ 

['^This  horse  was  subaoquently  purchased  hf  Mr  Bbuood^  I 
dc3tro  jod,  on  account  of  thcT«  being  ^  but  little  probabilitf  of  I 
ever  becoming  useful  again,"  The  dkea^ed  putB  ha^l^g  been  iflQOfi 
the  following  description  of  them  was*  given  bj  Mr  Simondsi ;— J 

" '  You  will  obaeire  the  jiigidjir  Tiein  (^ig.  120},  m  whieh  thotnioi?! 
were  situat^jfl,  and  which  jcm  wiU  remember  wew  ftbaiit  hulf-wty  ttf) 
nockf  and  tkit  tbej  admitt«Kl  of  being  pitftHed  tip  the  t^kicI  m  hjj^ 
ita  bifurcation.  Ou  the  p^miure  eiaployod  to  ekvattj  them,  boiwi 
being  removed,  they  immedlaU^ly  fill  flown  t^>  their  firigiiiaJ  mtmtiA 
but  all  our  efforts  to  pu»h  them  fiulher  down  wen?  innlFfsctui^  1 
post-mortem  examination  at  once  prores  why  thb  j^hcmH  hA?t  hi 
the  case,  for  the  vessel  is  impf^mouB  below  the  ptirt  they  wm^ 
from  lymph  having  become  thjwwn  out^  so  tlii^t  no  blood  could  | 
down  it.  The  oblitoiation  extends  from  that  part  where  the  tvaod 
were  situated  down  to  that  fN>rtion  where  the  AKiUiny  vein  imit«f  # 
the  jugular,  »o  m  to  enter  the  anterior  vena  catb^ 

"  '  The  tumours  themaelyoil  have  Moce_»ie  OFip._iaii  liMJ 
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'''The  wei^t  of  the  tamours,  taken  altogether,  is  not  quite  fourteen 
dndims.  The  large  one  weighs  just  six  drachms  and  arhalf,  and  the 
nnn  one  but  one  drachm  and  a-halfl 

***  Being  deeirouB  of  examining  the  heart,  in  order  to  see  whether  it, 
tt  the  Teeeels  immediately  prooeeding  from  it,  had  undergone  any 
chiDge^  yoor  Preeid^it  has  made  a  section  of  it>  and,  I  believe,  there 
ii  noUdqg  abnormal  to  be  obserred;  but  the  jugular  veio  being  imper- 
ms,  and  these  tomours  occupying  it,  I  should  not  have  been  sur- 
pHNd  If  we  had  found  the  valves  of  the  heart  affected.  I  believe, 
Wwever,  that  the  semi-lunar  valves  opening  iuto  the  aorta  and  the  pul- 
iQQKy  artery  are  perfectly  healthy,  as  well  as  all  the  others. 

*4t  18  questionable  whether  these  tumours  possess  a  distinct  organi- 
■tioQ.  One  would  be  almost  inclined  to  conceive  that  they  did,  for, 
cdMnrise^  they  would  have  acted  as  foreign  agents,  and  inflammatory 
MtioQ  would  have  taken  place,  and  a  sloughing  of  the  coats  of  the  vein 
in  order  to  allow  of  their  escape.  This  not  being  the  case,  and  their 
cniliog  for  the  long  time  they  must  have  done  in  order  to  attain  their 
i  size,  are,  I  think,  clear  proofs  that  they  possess  a  distinct  organi- 
If  I  am  right  in  this  deduction,  then  I  consider  this  to  be  one 
tf  the  beet  proofs  that  can  be  adduced  of  the  life  of  the  blood.  The 
I  part  of  the  blood,  in  the  first  instance,  was  thrown  out  from  the 
r  part  of  the  vessel,  and  this  became  organized;  so  that  thus  they 
1  organization  within  themselves.  Their  general  appearance,  with 
tUr  not  having  any  thing  like  a  peduncle,  is,  I  think,  almost  a 
Initm  proof  that  such  was  the  case.  It  is,  however,  a  matter  of  spe- 
edition  whether  they  thus  had  their  origin  or  not ;  but  the  promised 
Mn^jBis  will  tend  much  to  set  the  question  at  rest 

"^Ilie  disease  to  which  our  attention  was  first  directed  arose  ^m 
dfiaqgnnent  of  the  digestive  organs.  I  told  you  the  liver  was  the 
IBiHapal  seat  of  this  affection,  and  the  post-mortem  examination  also 
Wui  that  out  This  organ  is  very  considerably  altered  in  its  shape, 
•id  parte  of  it  appear  to  be  in  different  stages  of  disease.  When  the 
.kne  was  in  the  College,  both  Mr  Spooner  and  myself  were  of  opinion 
ttit  there  was  a  softening  of  the  liver,  and  that  hsemorrhage  had 
tiken  place  beneath  the  peritoneal  covering,  and,  by  forming  a  coagu- 
hn,  bad  prevented  its  escape  into  the  abdominal  cavity.  Many 
Mi  of  the  viscns  now  establish  the  correctness  of  this  prognosis.  The 
pttitmeal  tunic  is  thickened,  from  the  chronic  infiammoAArj  ^\Q\i 
^Ueh  baa  been  going  on  in  it.    It  shows  that  the  symptAixia^Qxc^^^i^'^x^ 
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;l^  thoy  wrrc,  woro,  mvcrthelcss,  sufficient  to  point  out  this  organ  as  the 
imuoipal  sont  (if  the  aflection. 

**  'Tho  LTiratost  rliaii;:,'c,  however,  in  the  organ,  except  its  shape,  is  the 
foniiation  of  an  nuystcd  tumour,  which,  by  taking  an  external  view  of 
it,  ap])oai*s  to  contain  pus.  My  impression  is,  that  had  the  animal  lived 
much  lon;4^«r,  an  al)sce>s  would  have  been  formed  in  this  situatioiL,  this 
IwMiiu'  tlic  l)0;^nnnini,'  of  the  process.  On  making  a  section  of  the  cn- 
cTstcl  tunnMU-,  liowi'vor,  I  find  that  instead  of  its  containing  pas, 
whioh  orn'  wnuM  naturally  have  expected,  it  is  coagiilated  blood.  This 
is  an  interesting^  circumstance,  and  proves  more  clearly  the  correctnees 
of  our  oi»inion.  There  wjis  haimorrhage  fi-om  the  liver,  and  blood  has 
been  thrown  into  this  cyst.  The  underneath  part  of  this  immense  «* 
truluni  of  blood  is  liko^^'ise  surrounded  by  a  dense  membrane,  thus 
forming:  a  sacculated  receptacle,  into  which  bloo<l  was  thrown.  It  ^ 
pcrhfips^  inttreMjjii^  to  iiif|nLre  whethtr  iliis  pi^cuUar  ^t^te  of  the  li^ff 
wfi^f  iMJt  referable  to  a  morbid  chan^^e  going  on  m  the  blood-ve^sek,  SE^ 
inon*  ]i;trtictiL'irly  in  the  jugular  vein. 

***  Yo!i  will  re  member,  that,  at  the  time  the  animal  wna  exhilM 
ti>  jOUj  hiiriNici??*  ill  the  near  fore-leg  was  present,  and  that  very  tevm. 
Tliat  wu«  supposed  to  bo  attributable  either  to  the  condition  of  tl** 
MijrMb\  t>-^cls,  or  to  h^oiiie  injury  the  aniuml  luul  received.     The  esMDiB*^ 
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precipitate,  and  on  adding  an  excess  of  water  of  ammonia  to  it,  gelati- 
niiatioii  took  place. 

<*  The  midocosmic  salt  threw  down  no  precipitate ;  and  the  hjdro- 
solphate  of  ammonia  caused  no  discolooration,  proving  the  absence  of 
the  metallic  oxides. 

^  The  inference  deducible  from  the  aboye  analjrsis  is,  that  the  con- 
cretion consists  of  animal  matter  nearly  one-half,  the  remainder  being 
the  phosphate  and  the  carbonate  of  lime. 

^  Gmelin  subjected  some  phlebolites  taken  firom  the  human  subject 
to  analysis,  and  found  them  to  consist  of. 

Animal  matter 27.5 

Phosphate  of  lime       ....        53.5 
Carbonate  of  lime       .  15.5 

Magnesia  and  loss      ....  3.5 

100 
''He  could  not  refrain  from  expressing  his  concurrence  with  the 
Tiew  Dr  Carswell  had  taken  of  the  formation  of  these  bodies,  which  is, 
that  they  have  their  origin  in  the  coats  of  the  vein  ;  and  he  thought  the 
concretions  adverted  to  by  the  President  at  the  last  meeting  were  very 
likely  to  be  phlebolites  in  the  early  stage.  * 

"  It  was  the  structure  of  these  vein-stones  that  more  particularly  in- 
duced him  to  come  to  this  conclusion.  The  one  laid  open  by  Mr  Sim- 
onds  shews  a  series  of  layers,  but  not  around  a  common  centre,  which 
lie  thou^t  would  be  the  case  if  they  were  formed  dircctl/  from  the 
Uood;  but  these  layers  of  animal  matter  are  superpositcd  one  upon 
another,  and  the  outer  one,  that  which  is  in  contact  with  the  mem- 
hnne  enclosing  the  mass,  has  much  the  greatest  quantity  of  earthy 
natter  in  it.  He  also  considered  them  to  possess  organization,  si- 
thoa^  in  a  very  low  degree,  and  once  to  have  had  peduncles  by  which 
thej  were  attached  to  the  vein,  although  certainly  not  a  vestige  of  any 
ii  now  to  be  seen.  Their  shape  also  favoured  this  view,  as  well  as  the 
petition  of  the  lameUa." 

CaPHJ^LBIES — CaPILLAEY  HiEMORRHAGR 

Just  a.s  the  arteries  and  veins  are  occasionally  injured,  and 
blood  flows  from  them,  so  wounds  of  the  capillaries  lead  to 
hemorrhage,  which  soon  ceases  spontaneously,  or  is  stop- 
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j)eLl  by  pressure.  Capillary  haemorrhage  may,  however,  ht 
active  or  i)cavssivc,  according  to  its  origin.  If  the  blood, 
modi  tied  in  ({uality,  exudes  or  transudes  through  the  coats  of 
the  vessels,  whieli  liave  only  very  partially  given  way,  the 
iKuinorrliage  is  said  to  be  passive.  This  occurs  in  many  dis- 
orders in  which  a  blood  poison  is  in  operation.  Active  capil- 
lary lifemorrhage  is  always  the  result  of  injury.  In  passiw 
h;i3niorrhnge  you  must  treat  the  blood  disease,  or  apply  cold 
water  to  the  part  where  the  oozing  occurs.  In  active 
lirPTUfurhnjie,  ,'?tiptics,  such  a^  sulphate  of  iron,  tincture  d 
inatiL'o,  aliun  lotiDii,  tiricture  of  the  sesqui-chloride  of  iron^ 
X:c.,  limy  be  apjilled,  fiivoured  by  rest  and  preasurei 


CHAPTER   VIII. 

ORGANS  OP  RESPIEATION. 

ipiration  in  different  animals. — Respiratory  apparatus. — Nasal  cham- 
jers:  position,  openings,  and  septum. — Sinuses. — Pharynx. — Larynx: 
to  cartilages  and  muscles. — ^The  glottis.— Windpipe  or  trachea. — Bron- 
chial tubes. — Ultimate  pulmonary  lobules. — Air-cells. — Pleura. — Blood- 
resselB. — Nerves  and  lymphatics  of  lungs. — Mechanism  of  respiration.*— 
fnspiration. — Expiration. — Number  of  respirations  per  minute. — Reapira- 
ion  in  birds. — The  Blood :  its  physical  properties  and  microscopical  cha- 
^Mrters. — Blood  corpuscles. — Liquor  sanguinis. — Coagulation  of  blood. — 
jvelatinization. — Separation  of  serum. — Circumstances  which  favour  or 
appose  the  clotting  process. — Exposure  to  air — Heat — Cold. — Fainting. — 
%.ction  of  alkalies. — Contact  with  living  tissues. — Dr  Richanlson^s  and 
Professor  Lister's  researches. — Buffy  coat. — Causes  of  coagulation. — 
^^liemical  characters  of  the  blood. — Chemical  changes  in  respiration.— 
E^ysical  signs  of  respiration. — Auscultation. — Percussion. — Palpation.— 
^uccusdun. — Mensuration. — Auscultation  in  the  horse — Ox — Sheep— Pig 
— Dog— Cat — Birds. — Auscultation  of  nasal  chambers — Larynx — Wind- 
?ipe— Cheat 

'  is  an  essential  condition  of  existence  in  all  animals,  that 
^©  blood  should  at  some  part  of  its  course  be  subjected  to 
^  interchange  of  materials  with  the  external  air.  The 
right  red  arterial  blood,  in  passing  through  the  capil- 
^ies  of  the  system,  has  a  quantity  of  oxygen  replaced  by 
*^bonic  acid,  assuming  at  the  same  time  a  dark  hue,  and 
Quiring  poisonous,  in  place  of  its  previous  healthy,  stimula- 
*iig  properties.  By  free  exposure  to  the  air,  a  substitution 
fan  opposite  character  is  induced,  and  the  process  is  desig- 
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nated  respiration.  This  function  is  varjooBly  offpct<?il 
the  diflbreut  grades  of  the  zoological  scala  Ifi  the  \m 
ordem  of  animali^,  as  in  Eoophytes  and  infitsoria,  tli*" 
blood  Is  suflacieiitly  expoaed  to  the  air  throngh  thi^  tliin 
and  impermeable  skin.  In  fishes  and  most  aquatic  anioia!'*. 
aeration  of  the  blood  is  effeetcd  by  mean*  of  gil]»;  thenf^ 
thin,  fe^thery-iike  tnfls,  of  a  hi*^hly  vajiscukr  fetrutitiii'U, 
tac-hed  to  the  inucons  mcml^nine  of  the  phai-j^nx,  and  dthi 
projecting  externally  to  b^  waved  in  the  suiT<:>imding  liijuM, 
or  remaining  mtkin  the  pharynx,  and  snl»ject*d  to  a  con&taiit 
stream  of  water,  which  is  taken  into  the  mouth,  and  expel It'i 
through  two  lateral  pharyngeal  orifieei«,  in  an  act,  si*Ma( 
what  analogous  to  deglutition.  In  tcrrastrial  and  aif* 
breathing  animals,  the  apparatus  of  respiration  is  genefsBy 
situated  internally,  and  is  more  or  less  complex,  according  ^^ 
the  rapidity  of  the  respiratory  process.  It  nmj  be  campo«*6l 
of  two  simple,  undivided  cavities  or  lunjpi,  a.s  in  tht?  ^' 
mander  \  each  cavity  may  be  inoompkuJjy  dividod  hM&^f^' 
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ynx.     The  former  are  constantly  open,  in  which  state 
are  retained  by  two  curved  cartilages,  placed  back  to 


.  124— Antero-posterior  Bection  of  the  heftd,  showing  the  entire  mouth,  pharynx, 
uual  CAvities.  1.  rrt?nIo-hyogioMn« :  2.  Oenio-hyodeus ;  8.  Section  of  the  goft 
i ;  4.  Pharynx ;  6.  O-jsophagua ;  6.  Guttural  pouch ;  7.  Pharyngeal  opening  of  thv 
chUkXi  tube;  8.  Cavity  of  the  larynx;  9.  Ventricle  of  the  larynx;  10.  Trachea;  11. 
ior  turbinated  bone .  12.  Inferior  turbinated  bone ;  13.  ?Hhmoid  cells ;  14.  Portion 
scranialcaTity  which  lodges  the  brain  proper:  16.  Portion  of  the  same,  which 
•  the  cerebellum;  16.  Falx  cerebri;  17.  Tentorium;  18.  Upper  lip;  19.  Lower  lip. 

L  in  the  median  line,  and  supporting  the  mu'sde?.,  ^Wi^'^^ 
K>se  tissue,  and  skin  of  the  nose.    TYiese  catVS\ag!&-^  l^ww 
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he  basis  of  tlie  extenial  wall  of  the  orifice,  technically  called 
:lie  al;e  iia.si.  The  false  nostril,  a  peculiarity  of  solipedes,  ia 
a  cavity  within  and  on  the  supero-extemal  asp^t  of  each 
orifice;  it  is  almost  completely  separated  from  the  corres- 
pondino;  nasal  ehainher,  and  lined  throughout  by  fine  skin, 
similar  to  that  surrounding  the  opening.  The  posterior  ori— 
lices  of  the  nostrils  are  generally  open,  though  when  a  pellets.. 

of  food  is  j)assing  tliey  are  closed  by  the  soft  palate,  a  mus 

culo-mcmhranous  f(>ld,  projecting  downwards  and  backward^^ 
from  the  posterior  l)or(ler  of  the  floor  of  the  nasal  chambersBi.^ 
This  structure  attains  its    greatest    length  in  solipedes,  i^C3 
which  it  entirely  ])revents  the  process  of  breathing  througSn 
the  mouth;  in  these,  as  in  other  animals,  however,  it  alloiiB^s 
the  ready  passage  of  agents  from  the  mouth  into  the  phaiynss:, 
and  in  this  case  is  pushed  upwards  against  the  posterior  nares, 
ctic(tually  preventing  the  introduction  of  foreign  bodies  into 
the  nostrils.     The  nasal  chambers  themselves  are  two  consi- 
<h  rahlc  cavities,  se])arated  from  each  other  by  a  median  osseo- 
de,  loniposiMi  of  an  elongated  and  slightly 

of  a  cartilaginous 


BESPIBATION.  453 

Y  its  external  or  free  border  to  the  outer  wall  of  the  cavity. 
fiich  turbinated  bone  contains  two  cavities  internally,  an 
iterior  and  posterior,  separated  from  each  other  by  a  median 
ate,  and  communicating  respectively  with  the  middle  meatus, 
id  the  maxillary  or  frontal  sinuses.  Projecting  into  the 
isterior  part  of  each  chamber  are  the  ethmoid  cells — a  col- 
stion  of  small  horn-like  structures,  formed  of  thin  laminse, 
Ued  upon  themselves,  and  resembling  turbinated  bones  in 
iniatnre.  Still  another  set  of  cavities  communicate  with 
le  nostril — the  sinuses.  These  are  irregular  interspaces 
3tween  the  superficial  and  deep  plates  of  the  facial  bones, 
3ening  into  one  another,  and  into  the  nasal  chamber.  They 
•e  three  in  number  on  each  side,  the  frontal,  the  sphenoidal, 
ad  the  maxillary.  The  frontal  is  situated  between  the  eyes, 
Eld  extends  as  far  forwards  as  the  nasal  bones;  the  sphenoid 
^  deeply  situated  in  front  of  the  cranium  and  beneath  the 
^ntal,  with  which  it  communicates;  the  maxillary  is  placed 
^Jainediately  above  the  molar  teeth  of  the  upper  jaw,  and  ex- 
^ds  from  the  level  of  the  eye  to  the  third  molar  tootL 
•^ese  spaces  are  small  in  very  young  animals,  and  gradually 
^crease  with  advancing  aga  In  oxen  they  are  very  capaci- 
>Us,  covering  the  whole  front  of  the  cranium,  and  extending 
^to  the  horns.  In  camivora,  on  the  other  hand,  they  are 
^^17  restricted  The  osseous  and  cartilaginous  walls  of  the 
Nostrils,  and  the  various  contiguous  cavities — the  false  nostril 
^  the  horse  excepted — are  covered  by  mucous  membrane, 
formed  of  a  somewhat  lax  layer  of  connective  tissue,  covered 
^y  a  basement  membrane  and  epithelial  cella  In  each 
chamber  and  communicating  cavities,  with  the  exception  of 
^posterior  part  of  the  former,  these  cells  are  columnar,  and 
tte  superficial  layer  is  provided  with  vibratile  ciliae,  the  con- 
stant movements  of  which  serve  to  clear  the  "paassi^^^  ^i 
mucus  and  other  matters.     On  the  ethmoid  ceWs,  «iS^^  ^^ 
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posterior  part  of  eaeli  nanal  chamber,  where  the  nen^e  of  i 
ramifies,  tho  t;j»ithclium'  is  reduc^  to  ^  *iii^lo  iayt^,  «u 
unprovided  with  ciliae.  In  the  interior  af  the  turljiMt^il 
bone:^  and  sinusesi,  the  tnucniis  meuihraiie,  and  e^pedully  thr 
epithelial  layer,  is  thinner  than  in  the  naBai  chambei-s,  Tlii?! 
membrane  contains  numerous  mcemose  glands  for  tliesccff- 
tion  of  niucuH,  and  at  viirious  iioinfe^*,  especially  over  tkf 
po,«iterior  portions  of  the  turbfnatetl  bones^  presfjita  a  dcosf 
venous  network  or  eni^etile  tisjitie.  The  chief  object  of  thf 
sinuses  seenxs  t^>  l)e  to  assist  in  preferring  the  proper  cK^ttow^ 
of  the  face,  without  adding  to  it*?  denis^ity. 

The  pljai'>iix  is  that  space  through  which  fooii  aiwl  sir 
both  pass,  as  already  noticed  in  the  artiele  on  the  digorfw 
ori|ans-  In  solipedes  it  communicates  on  aieh  side,  tlmroj^l 
a  narrow  openings  with  a  large  cavity  fEastacliian  imm'hi 
lined,  like  itself,  with  ciliated  epithelium,  and  communicfltiM 
through  tlie  Eustachian  tube  with  the  middle  e«tr. 

Tlie  laiynx  is  a  cartikgipou»  b^^  eompteaaed  ktoribTt 
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Frmn  these  coimectiuu^,  its  apex  projects  u}»waiJs  and  for- 
wards in  its  ordinaiy  coiKlition,  but  ou  the  passiiiro  of  a  bohis 
of  food  is  passed  backwards  and  downwards  to  close  the  oi>en- 
ing  of  the  glottis.  On  looking  into  the  larynx  from  above, 
we  see  that,  for  some  distance  below  the  orifice,  it  is  toler- 
ably capacious,  though  slightly  flattened  from  side  to  side ; 
below  this  is  a  constricted  triangular  portion,  the  base  of 
which  is  turned  posteriorly;  and,  still  lower,  a  widened  and 
circular  part,  leading  into  the  trachea.  The  median  con- 
stricted part,  or  glottis,  is  bounded  laterally  on  each  side  by  two 
folds  of  mucous  membrane,  the  superior  and  inferior  vocal 
cords,  separated  from  each  other  by  a  cavity  called  the  ven- 
tricle of  the  larynx.  The  superior  or  false  vocal  cords  are 
sunply  folds  of  mucous  membrane,  with  a  few  elastic  fibres  as 
a  basis,  while  the  lower  or  true  vocal  cords  contain  each  a 
considerable  elastic  bundle.  The  latter  extend  from  the  inner 
aspect  of  the  arytenoid  cartilages,  forwards  to  the  thyroid 
They  are  chiefly  put  upon  the  stretch  by  two  pairs  of  muscles, 
the  crico-arytenoideus  posticus,  and  the  thyro-arytenoideus 
transversus,  whose  function  is  to  pull  the  arytenoid  cartilages 
backwards  and  outwards.  Two  other  muscles  assist  in  the 
dilatation  of  the  glottis,  while  five  pairs  and  a  single  muscle 
serve  to  relax  the  vocal  cords,  and  constrict  the  glottal  orifice. 
Any  alteration  in  the  size  of  this  orifice  modifies  the  pitch  of 
the  voice.  In  ruminants  the  vocal  cords  are  much  less  promi- 
nent than  in  the  horse.  The  whole  internal  surface  of  the 
larynx  is  covered  by  mucous  membrane,  provided  with  ciliated 
epithelium,  and  attached  to  the  subjacent  parts  by  a  conside- 
rable amount  of  connective  tissue.  It  contains  numerous 
racemose  mucous  glands,  especially  towards  the  base  of  the 
epiglottis,  and  near  the  entrance  of  the  larynx.  This  mem- 
brane, which  is  supplied  by  the  superior  laryngeal  nerve,  is 
extremely  sensitive,  a  provision  which  \ea/d^  \iO  >(!cv^  \^;^^ 
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poUuni  by  edogfaixig  of  any  noxious  agent,  and  the  protec- 
Q  of  fhe  famgBfrom  injniy.  The  muscles  of  the  laiynx  are 
pplied  by  the  inferior  kiyngeal  or  reeorrent  nerve,  a  branch 
nai  off  inaide  the  thorax  by  the  pnemnogastric  This  nerve 
fireqiMntly  affected  in  roaring. 

Hie  windpipe  or  trachea  is  a  flexible  tube,  slightly  com- 
eased  from  above  downwards,  extending  from  the  laiynx 
mg  the  lower  border  of  the  neck,  and  within  the  thorax  as 
r  as  the  right  side  of  the  posterior  aorta,  where  it  diWdes 
to  two  bronchL  It  is  formed  of  a  congeries  of  cartilaginous 
Qgs,  imperfect  posteriorly,  where  the  one  end  overlaps  the 
her,  and  showing  their  greatest  breadth  towards  the  middle 
•  the  neck.  About  fifty  of  these  rings  are  found  in  the 
orse,  and  as  many  as  seventy  in  ruminants.  Tlicy  are  sub- 
let to  singularities  of  form,  sometimes  becoming  bifurcated 
r  joining  each  other  at  their  extremities.  Their  adjacent 
margins  are  bound  together  by  yellow  elastic  tissue,  which 
xtends  over  both  their  anterior  and  posterior  a^spects, 
hough  in  the  thickest  layer  on  the  former.  Their  extremi- 
^€8,  moreover,  are  bound  together  by  this  elastic  layer,  so 
hat  the  latter  forms,  with  the  cartilage,  a  complete  external 
^t  to  the  tube.  The  extremities  of  the  cartilages  arc 
•irther  joined  by  involuntary  muscular  fibres  (trachealis 
^^h),  which  are  extended  transversely  on  the  inner  aspect 
f  the  elastic  layer.  Spread  over  the  inner  aspect  of  tlie 
lastic  and  muscular  fibres,  is  a  layer  of  connective  tissue 
Jie^hth  of  a  line  in  thickness,  and  joining  the  former  to 
he  mucous  membrane.  The  mucous  membrane  is  composed 
f  a  connective  and  elastic  layer,  covered  by  ciliated  ei>itlie- 
ttm.  This  membrane,  which  is  supplied  by  the  recurrent 
erve,  is  possessed  of  very  little  sensibility. 
On  arriving  above,  and  to  the  right  side  of  the  heart,  the 
achea  divides  into  two  Jarger  bronchi,  and  in  mv^X.  (A  \X\^ 
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large  domestic  quadni^ieds,  into  a  tliifd,  much  smaller  ihm 
either  of  the  other  two.  Eat-k  of  these  tuhos  nr  lirnniilii, 
acTfnn,  divides  into  secondary  btmichial  tubes,  these  at^aia 
into  tertiary,  and  so  on  imtll  they  are  reduced  to  about  |^|tk 
of  an  inch  in  diameter,  when  they  individtiallj  liesmiutt  in 
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to  encircle  one  segment  of  the  tubes,  and  their  extremity, 
especially  in  the  larger  tubes,  overlap  each  other  to  a  con- 
siderable extent  On  the  small  tubes  they  are  found  scat- 
tered irregularly  over  the  walls,  leaving  considerable  intervals. 
The  cartilaginous  plates  on  the  primary  bronchi  are  nearly 
as  thick  as  the  rings  of  the  trachea,  but  on  the  smaller  tubes 
become  gradually  attenuated,  and  cannot  be  demonstrated 
on  tubes  less  than  half  a  line  in  diameter.  The  cartUages 
are  enveloped  in  a  layer  of  white  and  elastic  fibres  which 
completely  encircles  the  tube,  and,  with  the  cartilages,  forms 
its  external  coat.  Within  this  is  a  coat  of  circular  involun- 
tary muscular  fibres,  which  become  gradually  thinner  on  the 
smaUer  tubes,  but  can  be  demonstrated  on  those  of  ^V^^^  ^ 
-^th  of  a  line  in  diameter.  The  internal  or  mucous  coat 
has  an  outer  layer  of  elastic  longitudinal  fibres  on  which  lies 
a  thin  homogenous  layer  (basement  membrane)  supporting 
the  ciliated  epithelipm.  Like  the  coats  already  mentioned, 
this  becomes  much  attenuated  on  the  smaller  tubes.  Eace- 
mose  mucous  glands  are  numerous  in  the  larger  bronchia, 
but  disappear  on  those  of  one  or  one-and-a-half  lines  in 
diameter.  The  mucous  membrane  of  the  bronchia  is  much 
more  irritable  than  that  of  the  trachea. 

The  terminal  bronchia,  each  enter  a  pear-shaped  mass  of 
parenchymatous  tissue,  constituting  a  lobulette  or  ultimate 
pulmonary  lobule.  The  bronchus  here  ends  in  a  dilatation 
communicating  with  several  elongated  cavities  (terminal 
cavities,  Mandl;  air  sacs,  Waters),  separated  from  one 
another  by  thin  and  delicate  walls,  and  having  each  upon  its 
walls  from  ten  to  twenty  minute  depressions,  likewise  sepa- 
rated fit)m  each  other  by  thin  membranous  parietes.  The 
latter  are  the  alveoli  or  air  cells.  Some  air  cells  may  like- 
wise be  noticed  on  the  commencement  of  the  bronchial  tube 
to  which  they  give  a  moniliform  appearance.    Two  or  more 
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Ftg.  lS!i— fW4TSft«^— Itoprasenli  >  rr.fv  tldii  ullee  of  ■  c*t'«  Itlfif  riflj«cl«it,  ift(tilc4| 
'uut  dried Ufrotii  the  Biuraca  of    tf      "  f %i  c^p  Ij^  IcHtUinr  uimid  th*  ""Sl  •urjjjl 

tbt  W»Us,  ^j  ^,  til nrk I'll  off  bj'  iejsx  iintinn  iicir*,  AFta  tliff  ni*wilt  Hia  tp»r4i 
whidi  thin  drawl; p.g'  wim  m»ile  wvm  ii  very  ^nar)  one,  »nf1  Ui«  dr&wiaf  mif  bt9 
it  Cilzlf  FL-prmM^tltig  Urn  mppmniuin  orOfieDUd. 
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-/Watkrs)— It  a  drawing  of  a  thin  slice,  eat  transreraelf,  of  the  long  of 
Bhowt  the  shape  of  the  air  sacs.  This  drawing  was  taken  by  means  of  the 
the  same  way  as  the  last  three,    a  a,  are  the  cnt  air  sacs,  the  d%rk  parts 


— Theoretical  Tiew  of  the  pnlmonary  tissne,  rix.,  terminal  bronchial  tobaAU 
ranity,  and  its  group  of  air  sacs  or  lobalettes,  dlTided  tnxiBV«n«\'y.    a.^t- 
ddal  tube ;  b,  Cavitj  Jn  which  the  air  sacs  end ;  c  c,  The  tikz  uycs  l^t  c«D.>an\ 
lo  dMde).    The  markings  denote  the  alveoli  of  the  lit  laca,  ttEi<l  cA  >t2kv% 
tmify-aftM  bronchial  tabe. 
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air  s.Ks  are  occasionally  found  to  coalesce  and  open  by  a 
siiiulc  coiniiioii  orifice  into  the  dilated  extremity  of  the 
lnoiichial  liil)c.  Each  pulmonary  lobulette  receives  only  one 
bronchial  tuhe,  and  its  air  sacs  and  cells  have  no  means  of 
(•(>l^llnllli(•atilllx^^ith  those  of  other  lobulettes,  except  through 
tliis  cliainu'l.  Each  air  cell  has  a  diameter  of  from  ^th  to 
,  i„t]i  of  an  iiicli  in  man  (Kolliker),  .^hfth  in  the  dog,  -a+jth 
in  the  «z'»at,  ,  ?. ,,tli  in  the  horse,  and  y-tirtl^  ^^  t^he  cow,  (Ros- 
,  ijnol.;  ^[an<ll  states  that  in  castrated  animals  they  are 
jiinrli  >]jiii!Ii.r  tliitn  iti  ^icifect  males  and  fcmalea  The  walll 
ni'  the  air  cells  iind  sacs  are  similarly  conistructed.  They  ait 
roni|nisc<l  i»f  a  single  coat  formed  of  a  fibrous  and  an  epithe- 
lial Inyrr,  The  fcprrner  18  chiefly  composted  of  ela^stic  fibres 
wiiirlj  ijitoTlaee  in  eneircling  the  walls  of  the  cavities,  and 
SI  ]  f  1 1 K  n  t  Hit  ]  ^l  I'xi  IS  ( if  pulmonary  eapillariea  The  epitheto 
incHcMU  a  ^hi'j^k'  hiyur  of  cells  devoid  of  cilia.  Connecting 
tin  St \  n  vt^ry  tkllcate  basement  membrane  hiis  been  demoa' 
stiatiMl 
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anterior  of  which  extends  across  in  front  of  the  heart  In 
the  dog,  the  left  has  three  lobes  and  the  right  four,  the  divi- 
sions extending,  in  this  case,  nearly  to  the  roots  of  the  lungs. 
It  is  noticeable  that  each  lobe  receives  a  single  large  bronchial 
tube,  each  group  of  lobules  a  special  bronchial  tube  of  smaller 
caliber,  each  lobule  a  still  more  diminutive  special  branch, 
while  each  ultimate  lobulette  has  its  own  terminal  bronchus. 

The  interlobular  connective  tissue  predominates  most  in 
young  animals;  its  amount  varies  likewise  in  the  diflferent 
species,  being  especially  abundant  in  the  lungs  of  ruminants. 

The  lungs,  as  a  whole,  have  a  somewhat  conical  form,  the 
lounded  apex  being  presented  toward  the  neck,  while  the 
irregularly  concave  base  is  turned  backward,  and  applied 
against  the  diaphragm.  The  right  lung  is  generally  larger 
than  the  left,  on  account  of  the  position  of  the  heart  being 
dightly  to  the  left  side  of  the  median  line. 

Each  lung  is  covered  by  a  special  serous  membrane 
Odeura),  which  envelopes  the  lung,  and  is  reflected  on  the 
Walls  of  the  thorax.  Each  pleura  is  divided  into  four  por- 
tions— the  pulmonic  or  visceral,  the  mediastinal,  the  dia- 
phragmatic, and  the  parietal  The  pulmonic  pleura  covers 
the  whole  external  aspect  of  the  lungs,  to  the  parenchymatous 
•tmcture  of  which  it  is  intimately  attached  by  a  layer  of 
elastic  tissua  This  connecting  layer  dips  into  the  pulmonary 
tissue,  becoming  continuous  with  the  interlobular  layer. 
^Kh  pleura  passes  ofif  the  lungs  at  the  bronchial  tubes,  and 
becomes  continuous  with  the  mediastinal  pleura.  The 
vter  is  an  extensive  membrane  attached  to  the  sides  of  the 
^lertebrse  above,  the  sternum  below,  and  the  middle  of  the 
Gbtphragm  behind.  The  mediastinal  pleurae  on  both  sides  thus 
bcmcnr  in  forming  a  complete  median  partition  for  the  thorax, 
but  in  the  horse  their  structure  is  so  lax,  postero-inferiorly,  that 
Iqiiid  readily  passes  from  the  pleura  on  one  side  to  that  on 
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the  opposite.  An  interval  (mediAstmiim)  of  varyltij;  < 
sions  is  left  betwei^n  the  m^dJiuituiAl  pleura  on  tlie  one  msq 
mid  tlmt  cm  the  opposite,  -fhis  space  h&s  b^a  diviiM 
the  anterior,  metlian,  and  j>ostoic(r  iDediastiiia.  Tht^  Aiit«nil| 
cuutaiii^  supmorly  the  tmchea,  tesophagtiSj  mittnut  m 
with  Its  bmoches,  the  anterior  veua  cava,  the  thoracic  <tuel. 
the  cai\iiac  plexua,  and  the  pnemnogiistnc  rsonrent  mi 
phrenic  nerves;  in  the  rtry  young  iubjeel  it  includes  tto 
thjrmoiis  gland  The  middle  mediHstimtm  contains  the  boot 
and  the  roots  of  the  large  ve&sek,  the  ce*'^ophagus»  tht*  firat 
divlsjioDs  of  tha  bronchia,  and  tho  mfrven  above  rjtjJicftl 
The  posterior  mediaiatinum,  much  imrrower  than  either  of  tfc 
otJiers,  is  traversed  above  by  tlie  posterior  aorta,  the  aayps 
vein,  and  the  thoracic  dnot;  a  little  lower  by  the  osaophagos. 
with  tlie  pneumogastrie  and  left  phrenic  nervea.  The  n^ 
diastinal  pleiine  iire  attached  to  one  another  or  to  tie  utmc- 
tnres  in  the  media=jtinMm  by  a  Uiore  or  le^s  lax  aifeoh^ 
tdsaue.     The  diaphragmatic  pleura  is  that  j*art  applied  ijS 
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e  elastic  layer  of  the  mucous  coat.  Numerous  anasto- 
Dg  vessels  proceed  from  the  deep  to  the  superficial 
IS — (Waters).  These  capillaries,  especially  in  the 
ler  bronchia,  have  their  blood  aerated  in  traversing  the 
>a8  membrane,  and  terminate  in  the  pulmonary  veins, 
bronchial  veins  seem  chiefly  to  originate  from  the  walls 


IB— ;HBA.Lc:-Shotr8  the  nmiflcations  of  the  tninks  of  the  BOitinent  arteriei  on 
«m1  rarface  of  the  bronchial  tubes— nAtoral  sixe. 


e  larger  bronchi,  the  bronchial  glands,  and  other  struc- 
i  about  the  roots  of  the  lungs,  and  follow  an  irregular 
16  to  the  asygos  vein,  into  which  they  pour  their  blood 
e  describes  other  small  venous  trunks,  proceeding  from 
coats  of  the  smaller  bronchial  tubes,  the  interlobular 
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connective  tism^,  and  the  pleuiu^  to  torminfit^iiitlif  I 
gean  and  asygoa  veins. 

The  ]>iilmonary  artctry,  wliieli  eonrey*  renoag  Hood 
aerated  in  the  lung%  oripnate«  fraiii  t\w  ham-.  i>f  th**  ritjlii  "vvn- 
ti-icle,  and  curving  upwards  nxui  hmkwmds,  hlitnTMk*^  over  llw 
left  aiiricle  of  the  heart,  spjiding  a  braneh  t«  eacli  lung.  It  miI> 
sequently  divides  in  the  aame  manner  a^  the  brouciiial  tiik-^ 
and  sends  an  ultimate  twig  to  each  lobulctte,  to  be  distri- 
buted on  the  walk  of  the  air  jsacs  and  i>iUmomr>'  c*lk 
Tlie  resnlting  capillary  plexiis  is  eonscqucntly  exptiwt**]  1^0 
both  sides  to  the  aetioii  t>f  the  lur,  except  in  thosv  j^art* 
where  the  walls  of  one  lobiilette  are  applied  a|^tn»$t  thiii»i>of 
another ;  in  surb  a  case  they  am  intctriieai'Oy  rekttd  on  imc* 
side  to  the  interlobidar  c^onnecting  tis-sna  The  capillan*^ 
of  the  network  v^-y  in  nixe  firom  n^^sW^  ^  i-sW^  *^'f  *^ 
ineb.- — Waters. 

Tlie  pulmonary  veina  are  thosij  vessels  whicb  cnnwy  th^ 
aiterializcd  blood  from  tlie  lungii  t-o  tie  left  side  of  tie  hEKd 
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The  lymphatics  of  the  lung  are  arranged  in  a  superficial 
and  a  deep  set.  The  former  ramify  beneath  the  pleura,  and 
in  the  walls  of  the  lobulettes;  the  latter  accompany  the 
bronchial  tubes  and  pulmonary  vessels,  to  which  they  are 
distributed.  The  two  sets  anastomose  with  each  other,  and 
at  the  root  of  the  lung  unite,  previous  to  their  entering 
the  bronchial,  glands.  These  glands  are  situated  in  the 
angle  of  bifurcation  of  the  bronchi,  as  well  as  above  and 
around  the  primary  bronchial  tubes.  In  these  glands  the 
lymphatic  vessels  terminate,  and  they  in  turn  give  rise  to 
different  vessels,  which,  after  passing  through  a  number  of 
glands  in  the  mediastinum,  discharge  their  contents  into  the 
thoracic  duct 

The  nerves  of  the  lung  are  derived  from  the  sympathetic 
and  pneumogastric.  The  latter  nerves,  on  reaching  the  root 
of  the  lung,  divide  into  numerous  branches,  wliich  join  with 
branches  from  the  sympathetic  to  form  two  plexuses  at  the 
wot  of  each  lung,  one  being  above  and  one  below  the 
bronchi  From  these  plexuses  branches  may  be  traced  to 
the  bronchial  glands,  to  the  broncliial  tubes  nearly  as 
&r  as  their  extremities,  to  the  larger  blood-vessels,  and, 
according  to  Waters,  to   the   pleurae   and   surface   of   the 


Mechanism  of  Respiration. — The  movements  of  the 
4orax  by   the    respiiatory  muscles    are  the   chief  means 
by  which    the   actions   of   inspiration    and  expiration   are 
effected.     The  thorax  is   a   conical   cavity,  with   its   apex 
turned  anteriorly,   and  its  base  posteriorly.      The  former 
is  closed  by  the  trachea,  oesophagus,  several  muscles,  blood- 
vessels,  and   nerves;    the  latter    is   entirely   closed  by  an 
extensive  muscular   structure,  the    diaphragm.     The  sides 
of  the  cone  are  formed  above    by  the  dorsal    vertebr»e, 
below   by  the   sternum  or   breast-bone,  and   laterally   by 
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tli<'  iil)s  an<l  iiitorcostal  muscles.  The  thorax  is  com- 
{)n  s-^ctl  tVoiu  sido  to  side  at  its  anterior  part,  but  approaches 
tin*  circuLir  tonn  posteriorly.  This  depends  on  the  variation 
ill  tin*  toiiii  of  the  ribs,  the  first  pair  being  strong,  nearly 
>traiuht.  and  tirinly  fix(?d  at  their  extremities,  and  the  second 
pair  sli'jlitly  cuivtmI  in  an  outward  and  backward  direction, 
wiiicli  ciirvatun'  lioes  on  increasing  to  the  last  A  number 
of  the  aiitirior  ribs — called  also  the  true  ribs — are  attached 
directly  on  tlie  steriiinii  by  cartilaginous  ju-olongations,  while 
the  ninaiiicKr,  or  false  ribs,  have  their  cartilaginous  pro- 
loiii:atio7is  sini[>ly  attached  to  those  of  the  ribs  next  in 
front.  Tlie  tvw  ril)s  are  eight  in  number  in  the  horse  and 
ox,  seven  in  tlie  pig,  and  nine  in  the  dog.  The  false  ribs 
ninnl)er  tfii  in  the  horse,  five  in  the  ox,  seven  in  the 
l»iir,  and  fonr  in  the  dog.  The  false  ribs  have  neces- 
sarily a  freer  actio7i  than  the  others,  a  circumstance  ac- 
eoiinlini:  for  tlie  freedom  of  respiration  in  the  horse;  never- 
thele.ss,  in  certain  animals,  as  in  the  dog,  this  is  made  up 
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external  intercostal  muscles  proceed  from  the  posterior  border 
of  one  rib,  downwards  and  backwards  to  the  anterior  border 
of  that  immediately  behind.    When,  accordingly,  the  first  rib 
is  fixed  by  the  scalenus,  these  act  powerfully  in  dilating  the 
whole  cavity  of  the  thorax.    The  levatores  costarum  are  a 
series  of  small  muscles  running  from  each  dorsal  vertebra 
downwards  and  backwards  to  the  anterior  border  of  the  sue* 
ceeding  rib.    Like  those  already  noticed,  they  actively  rotate 
the  ribs,  turning  their  median  part  outwards  and  forwards 
Other  accessory  inspiratory  muscles  may  be  mentioned,  espe- 
cially the  anterior  serratus  of  the  back,  and  in  the  dog  the 
latissunus  dorsi     The  former,  in  the  horse,  extends  from  the 
dorsal  spines  downwards  and  backwards,  to  be  inserted  on  the 
sixth  and  following  ribs,  as  far  as  the  thirteenth  inclusive. 
The  latissimus  dorsi,  which  is  attached  anteriorly  on  the 
inner  aspect  of  the  arm  bone,  is  fixed  to  the  two  last  ribs  in  the 
ox,  and  to  all  the  ribs  which  it  covers  in  the  dog  and  pig,  so 
that  it  ^eatly  assists  in  the  lateral  dilatation  of  the  thorax.  The 
abdominal  muscles  and  diaphragm  fix,  to  some  extent,  the  last 
rib,  so  that,  in  place  of  the  latter  being  much  advanced,  the  in- 
tercostal spaces  are  widened,  and  any  great  diminution  of  the 
•tttero-poeterior  diameter  of  the  thorax  prevented.     This  en- 
^gement  of  the  intercostal  spaces  increases  from  the  first  to 
tte  eleventh,  twelfth,  thirteenth,  or  fourteenth,  from  which 
Wkwards  a  marked  diminution  may  be  noticed.    In  ordinary 
tthn  respiration,  the  forward  motion  of  the  last  rib  is  scarcely 
if  at  all  detectable. 

The  dilatation  of  the  thorax,  in  an*  antero-posterior  direc- 
tion,  is  due  to  the  contraction  of  the  diaphragm,  a  large 
mnscolo-tendinous  partition  separating  the  thoracic  from  the 
abdominal  cavity.  The  diaphragm  is  muscular  round  its  cir- 
eomference  and  tendinous  in  the  centre,  towaxdB  ^\n^  >Sti^ 
muBcahur  Bbres  converge.    It  is  attached  to  t\ie  ea^iiorccL 
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(•artil;iir(\  to  tlic  h)\\vv  ends  of  the  two  last  tnie.  and  of  all 
till'  fal>p  liljs,  to  tile  inner  aspect  of  the  last  rib,  and  through 
two  stroll^  iuii>(nlar  j^'olon^L^ations  Q)illars)  to  the  l)odies  of 
tin-  luinltar  viiti'lnii-.  It  is  not  a  strai«^lit  partition,  bnt 
i)ul'_:rs  forwaicK  into  the  thorax,  its  anterior  asj)ect  being 
in;uki'<lly  convex,  wliile  the  posterior  is  coiTespoudintjly 
(•on«av('.  Tlic  contraction  of  the  muscle  necessarily  approaches 
it  to  the  iiatlcn.-d  form,  increasing  the  antero-postcrior 
«hin<'nsi!)ii>  n(  the  tliorax,  and  diminishing  tho>e  of  the 
alxloiiieii.      The    viscera   of  the   abdomen   are   aceonliugly 
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Is.  and  cause  a  bulging  of  the  abdominal  walk 


IVoin  whicli  iliis  ])roces^  has  received  the  name  of  aibdoniinal 
?-es|)iialion,  in  contradistinction  to  tlie  lateral  dilatation  of 
tile  th(»rax,  or  thoracic  respiration.  In  the  ox,  the  diaphragm 
is  a(ta<he,l  uj.on  the  iiuier  aspects  of  tlie  two  last  ril»s,  sio 
that  the  list  intercostal  s])ace  is  not  relate<l  to  lung  or  pleura 
in  tlio>e  animals.  The  diajdiragm,  too,  in  their  case,  project* 
\'iu  into  till/  clir-^t.  since  the  hand  intrudiiced  into  the  muieti    1 
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effected  by  the  rotation  of  the  arjrtenoid  cartilages  outward, 
and  the  rendering  tense  the  vocal  cords.  The  dilatation  of 
the  lungs  takes  place  simply  to  obviate  the  formation  of  a 
vacuum,  which  would  otherwise  result  from  the  increased 
capacity  of  the  thorax.  In  becoming  distended,  the  lungs 
must  necessarily  alter  their  position  relatively  to  the  walls  of 
the  mediastinum  and  thorax.  Their  gliding  over  these  parts 
is,  however,  greatly  facilitated  by  the  smoothness  of  the  layer 
of  epithelium  covering  the  adjacent  surfaces  of  the  plurae,  and 
by  the  moisture  with  which  these  are  bedewed. 

The  lateral  dilatation  of  the  thorax,  which  is  greatest 
towards  the  lower  extremity  of  the  false  ribs,  has  been  found, 
by  measurement,  to  be  about  two  inches  and  seven  lines 
during  quiet  ordinary  respii-ation  in  the  horse.  The  ordinary 
increase  on  the  antero-posterior  diameter  of  the  thorax,  as 
ascertained  by  opening  the  abdominal  cavity,  and  employing 
a  graduated  measure,  is  about  four  and  a-half  inches  in  the 
horaa  The  dilatation,  in  either  case,  is  necessarily  much 
increased  when  the  respiration  is  excited.  The  quantity 
of  air  taken  into  the  lungs  of  the  horse,  during  quiet  respira* 
tion,  is  found  to  vary  from  a  quart  to  a  quart  and  a  hal£ 
(Colin.)  This  does  not  indicate,  however,  the  amount  of  air 
present  in  the  lungs  after  an  inspiration;  the  trachea,  bronchial 
tubes,  and  even  the  air  cells,  always  retain  a  considerable 
quantity  of  air  which,  by  mixing  with  the  cold  air  inhaled, 
raises  its  temperature  and  moistens  it,  so  as  to  render  it  less 
liable  to  irritate  the  delicate  walls  of  the  pulmonary  cells. 

Expiration  is  effected  by  a  series  of  actions  exactly  the 
converse  of  those  just  described. 

The  lateral  diameter  of  the  thorax  is  diminished  by  a 
rotation  of  the  ribs  backwards  and  inwards.  When  the  various 
agencies  leading  to  inspiration  are  thrown  out  of  w^^,  \\v\& 
moTemen^  is  induced  by  the  arrangement  and  c^a^^\V]  ^^ 
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downwards  and  forwards  to 
in  the  depression  of  these, 
extending  from  the  first  rib 
the  lateral  parts  of  the  ster 
riba  The  triangnlaris  8temi, 
the  stemmn,  and  the  inner  ai 
true  ribs,  except  the  first,  con 
thorax.  This  muscle  is  ver 
great  length  of  their  costal  ca 
which  is  attached  to  the  four 
oblique,  which  is  fixed  on  th( 
depress  the  posterior  part  of 
abdominis,  from  its  attachm< 
ribs,  acts  along  with  the  obliq 
costals,  which  extend  from  1 
downwards  and  forwards  to 
expiratory  muscles,  provided 
The  thorax  is  diminished  in 
by  the  projection  of  the  diaph 
relaxation  of  that  structure,  ai 
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are  seen  to  contract,  but  not  coincidently  with  the  ezpira- 
toty  process.  This  muscle  is  spasmodically  contracted  in 
istlbnuL 

Respiration  takes  place  in  a  regular  manner,  or  with  a 
lyihm.  Inspiration  occupies  a  much  shorter  time  than  ex- 
piration, by  which  it  is  immediately  succeeded.  Between 
each  expiratory  and  inspiratory  act  is  a  short  interval,  quite 
perceptible,  when  the  respiration  is  tmdisturbed,  though  ob- 
viated hj  exciting  the  animal  so  as  to  accelerate  breathing. 

^Vhen  respiration  is  undisturbed,  it  commonly  maintains 
t  constant  standard  in  each  species  of  animals.    Most  fre- 
quently it  holds  to  the  pulse  a  relation  of  about  one  to  four, 
hit  it  is  relatively  faster  in  some  animals.    In  the  horse, 
it  varies  from  9  to  12  in  the  minute,  in  the  ox  from  15  to 
!0,  in  the  sheep  from  13  to  17,  and  in  the  dog  from  15  to  20. 
It  IB  always  most  rapid  in  young  animals,  for  which  the 
lugher  figures  may  accordingly  be  taken.    Breathing  is  ac- 
^derated  by  anything  that  impedes  the  dilatation  of  the  lung, 
<^  excite  the  animal    The  former  cause  is  well  exempli- 
&d  in  an  overloaded  stomach,  especially  in  the  cow,  while  the 
litter  is  readily  shown  by  subjecting  to  exercise.    Colin 
fixmd  that  a  horse  respiring  at  the  rate  of  10  per  minute 
hi  the  respirations  increased  to  28  when  walked  for  several 
Inmdred  yards.    In  a  few  minutes'  it  had  returned  to  the 
ordinary  standard.    After  five  minutes  trot,  they  had  in- 
creased to  52  per  minute,  but  became  perfectly  quiet  again 
three  minutes  later.    He  was  then  galloped  for  five  minutes, 
after  which  the  respirations  numbered  65  for  the  first  minute, 
ind  60  the  second 

In  birds  the  lungs  are  confined  to  the  posterior  part  of  the 
chesty  to  which  they  are  bound  down  by  areolar  tissua 
Tbey  are  much  less  complex  in  form  than  in  mammalia,  Wt> 
aeration  of  ibe  blood  ia  also  conducted  in  a  iL\xxD\>e£  ^i  ^ 
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nci  j.t.ii  1--  in  tin  ilioincir  a\h\  alKloininal  cavitiefi,  which,  in 
;id«li:!<'ii  t»  ;'il^  um'.  ])iov('  hiirhly  favJumiMo  to  flight  ami 
-wiini::!!-.  Tl:.  .liiti'  ivreptacles  arc  one  inter-chivicular 
]'l.jr..l  ill  };<  lit  i)\  tlh-  liuiy:.s  niul  between  the  furcuhnu, one 
iiM'-li.ii!  ;m!:1  t\v»»  ].•!". rial  thoiucic  oiTUj)ying  the  jinterior  and 
hitiiMl  ;«>:.:••■?-  .)f  ilir  r-host;  twi)  hepatic,  extending  fi-ora  the 
rlmi.ix  ini'i  tin-  |»i  ivis;  two  alMhmiinal,  phiceil  beneath  tlie 
h\\[rv.  Ti!"^»'  !  <,t,iiiiuni('ate  through  small  oriiiees  with  air 
«';ivit:»  -  ill  I'l  •  i'.;-.'  bonrs,  an«l  especially  the  dorsal  vert4;4»ne, 
rlii'  VI  It.  I, Till  rilx.  the  stenuini,  tlie  scajmla,  coracoid  and 
hir»  iilinn,  ihc  liiiJii'-ni^j,  the  pelvic  bones,  and  the  femur. 
So  iVr.  ly  .]o.>  fin'  inti'iiur  of  the  bones  connnunic^ite  with 
rhf  l.nniihi:!.  il.Mt  ill  sonjc  l)irds,  if  the  feninr  or  humerus 
1  ■  tV.-;  Mil.  <1,  it  i^  iijrno>.sibie  for  the  bird  to  rise  in  flight.  In 
-II' li  a  -a-.',  to'.  I'l.'iithiiig  can  be  inijieifectly  carried  on 
rlii<.iiL!]i  ill.-  r;i\iiv  ill  thc  bone.  Some  birds  of  prey  can,  by 
» MM  liiij'j.  rlu'  air  >ii.Mcnly  from  these  internal  eavitie.s  iu- 
nva.H  tlirir  ^pi-iiic  gravity,  and  dart  with  great  velocity  «'n 
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through  which  it  is  propelled  by  an  active  heart.  If  derived 
from  the  arterial  system,  it  is  found  of  a  bright  scarlet  hue, 
and  if  from  the  veins,  it  is  of  a  dark  Modena  red  colour. 
Bernard  has  shown  that  the  venous  blomi  flowing  from  some 
glands  is  bright  red,  owing  probably  to  its  purification  by  the 
excreting  process  within  the  gland  Blood  has  a  saltish  taste, 
a  smell  characteristic  of  the  animal  from  which  it  is  derived, 
and  by  which  Bamiell  thought  he  could  detect  at  any  time 
from  what  animal  blood  might  have  been  obtained.  Blood 
has  a  specific  gravity,  var}'ing  from  1.052  to  1.057,  and  it  is 
found  composed  of  various  materials,  which  are  obtained  separ 
rate  under  different  circumstances.  Within  the  body,  blood  is  ' 
seen  to  be  composed  of  blood-particles  flowing  in  a  blood 
Uquid,  or  liquor  sanguinis;  outside  the  body,  it  clots  and 
separates  into  clot  and  scrum.  The  following  table  shows 
the  change  occurring  from  fluid  to  coagiUated  blood: — 

Circulating  blood. 


Blood  particles.  Li(iuor  sanguinis. 


Fibrin.  Serum. 


Clot. 


Coagulated  blood. 

Blood  is  warm;  its  temperature  amounts  to  about  100"* 
Fahr.,  it  vai'ies  from  98°  to  100''  in  health,  ascending  in  fever 
as  high  as  107^  and  occasionally  being  as  low  as  96°  as  in 
cyanosis. 

If  a  drop  of  blood  is  placed  under  the  microscope,  with  a 
little  pure  serum  or  water,  blood  particles  are  found  disperserl 
in  the  field  in  large  numbers.  A  nniltitude  of  red  flattened 
discs,  with  a  depression  on  either  side,  arc  seen  free  or  i-unning 
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tofTPther  in  rolls.  These  particles  are  red  in  colour,  and  vary 
much  in  sizo.  Thoir  magnitude  bears  no  proportion  to  the 
size  of  the  jininial  from  which  they  are  derived.  Thus  they 
avcratre  i\]unn  ^  ,/o^jth  of  an  inch  in  diameter  in  the  horse  orox, 
but  thi-y  arc*  of  a  smaller  size  in  the  bat  and  mouse.  In  the 
^^oat  they  are  oxr  t'ecliiigly  small,  measuring  only  t^Vit^^  ^^^^ 
inch.  In  the  doir,  as  in  man,  they  vary  from  -sTHny^l^  ^ 
.v,\;o^l'-  Tliey  are  about  one-third  or  one-fourth  as  thick  as 
tjiey  are  wide.  All  these  blood-discs  are  round  in  mammalia, 
with  the  ex(e[)tion  of  the  camel,  dromedary,  and  llama, in 
whi(  h  tliey  are  ovoid.  They  are  oval  and  nucleated  in 
reptiles. 

But  H(>atinf(  in  the  liquid,  in  the  field  of  the  microscope, 
may  be  seen,  am(niixst  the  red  particles  just  described,  some 
lar;zer  j^ale  cells  adhering  to  the  gla.ss  in  far  less  numbers 
than  the  smaller  red  ones.  They  are  in  the  proportion  of 
about  one  to  thirty. 

The  blood-particles  are  usually  described  as  vesicular,  the 
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il^)earances  have  sometimes  been  wrongly  described  as  due 
to  disease. 

The  liquid  in  which  the  blood-particles  are  seen  to  flow  in 
the  Uving  body  is  not  easily  obtained  for  microscopic  examina- 
tion  at  rest,  from  its  tendency  to  clot  In  the  horse  it  may 
lather  readily  be  procured,  from  the  blood-discs  gravitating 
to  the  bottom  of  the  jar  in  which  blood  is  contained,  so  as  to 
leave  a  tolerably  free  layer  of  pure  liquor  sanguinis.  It  is  of 
»  yellowish  colour,  mucilaginous  consistence,  and,  on  clotting, 
separates  into  fibrin  and  serum.  The  constitution  of  these 
elements  of  blood  we  shall  refer  to,  after  having  alluded  to  the 
Process  of  coagulation. 

Coagulation  of  Blood. — Moving  within  the  living  body. 

Hood  has  no  tendency  to  clot,  but  when  at  rest  in  a  jar,  it  is 

found  first  to  give  oflF  a  vapour  with  a  characteristic  odour. 

h  two  or  three  minutes,  and  much  sooner  in  the  dog,  a 

pdlicle  forms  on  the  surface,  extending  from  any  solid  object, 

*Bch  as  the  sides  of  the  vessel  or  a  rod  placed  in  blood.     The 

peliicle  descends  on  the  surface  of  the  mass  of  blood  where 

it  is  in  contact  with  the  jar,  and  the  process  of  consolida- 

thn  then  advances  towards  the  centre.    When  the  whole 

Uood  is  in  a  trembling  mass,  it  is  said  to  be  gelatinized, 

and  this  occurs  in  from  one  to  three  minutes  in  the  dog, 

from  a  half  to  one  and  a  half  minutes  in  the  sheep,  from  five 

to  ten  minutes  in  the  horse,  and  from  two  to  ten  minutes  in 

iie  ox     When  gelatinization  is  complete  the  clot  begins  to 

ihiink,  and  serum  exudes  all  over  its  surface,  so  that  in  three 

w  four  hours  a  contracted  red  coagulum  is  found  floating  in 

n  abundant  yellow  fluid.    This  separation  of  serum  goes  on 

0  a  certain  extent  for  a  day  or  two,  but  it  is  most  complete 

rhen  the  coagulation  is  slow,  and  vice  versa.    Thus,  blood 

oagulates  more  rapidly  in  an  open  basin  than  in  a  vessel 

d^  a  narrow  neclr,  and  the  serum  is  most  a\)\mdiaxL\),\i^Ti<i!^ 
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il,.'  (]<.:  is  -i.i.iil.-t  uinl«.-r  tiie  latter  circumstance;  amlDr 
r.il'i'.'Li'   \:  ;.   ii;  I  tl;;it  the  iiroportioii  of  clot  to  serum  was  as 


Senini. 

Clot. 

10 
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J';i^in.     . 

IaI'mmiv.  to  iiir  favours  coagulation,  and  for  this  reasGU 
v.lii}-!  •'!•_:  <  r  >:;iiiii-  l»l(M)tl  leads  to  rajiid  clotting.  Cuiitaot 
witlj  !;\:.:.'  li--';  -  I'lvvents  coagulation,  as  well  shown  by 
I'int'— .]  ].;-;  1,  -n  t liM  iiinvcmeiit  witliiu  the  bhHxl-VfSselsis 
a •  1  \  •  1  -.  t ; . ! !  :■ :  <  i  r  i ;  1 !  J  I »n  icl'^s.  131o< mI  at  rest  in  the  botly  d(»e3 
iKit  roll-.  ;:;::.  \<  .id:  ly  uiilos  the  tis.sucs  are  bruisctl  or  injuml 
Ti>-in  -  -  <  111  r..  1!  uiiii  thoir  vitality  for  some  time  after  death 
ni'iiii  ii'iiiii.i!.  .iii'i  tli»'  Idood  within  them  remains  fluid.  Tliis 
<xi'h.iii-  ii'w  ':li;»l  k((.'j>s  fluid  for  long  in  the  blood-vessels 
of  ']'•..  1  aiiii:)  ':>.  T(»  >]i(»\v  the  cause  of  the  blood's  fluidity  in 
rlh'  lKi.|y,ii..';i:  ■  ^h'  .ianics  Turner  di-^sectei^l  round  the  jugular 
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Frozen  blood  may  be  preserved  for  an  indefinite  period,  and 
the  property  of  the  fibrine  to  clot  is  retained. 

The  process  of  coagnlation  is  favoured  by  fainting. 
When  blood  is  flowing  freely  from  an  animal,  its  coagula- 
bility increases  as  its  quantity  in  the  body  diminishes.  This 
is  a  remarkable  provision  of  nature  for  the  spontaneous  arrest 
of  haemorrhage.  It  has  been  said  that  death  by  lightning 
tends  to  destroy  the  coagulability  of  blood.  This  has  been 
disproved,  especially  by  an  observation  of  Mr  Henry  Thom- 
lon,  which  I  have  heard  mentioned  by  Dr  Sharpey.  Mr 
Thomson  examined  several  sheep  killed  in  a  thunder-storm, 
and  found  that  their  blood  coagulated.  Dr  Sharpey  has  also 
shown  that  animals  that  have  died  of  snfibcation,  contain 
eoagulable  blood,  contrary  to  an  opinion  once  generally  held. 

Coagulation  is  impeded  by  a  variety  of  substances.  The 
generality  of  materials  mixed  with  blood  favour  the  clotting 
process,  but  alkalies  check  it.  Nitrate  of  potash,  sulphate 
of  soda^  fee,  keep  the  blood  in  a  fluid  state,  but  if  water  is 
added,  so  as  to  dilute  the  salt,  the  fibrine  is  observed  to 
lolidify.  Water  added  to  blood  in  small  quantity  accelerates 
coagulation,  but  in  large  amount,  stops  it.  Serum  favours 
the  process,  and  a  solution  of  opium  is  said  to  check  it. 

Horses'  blood  presents  a  singular  exception  to  the  normal 
blood  of  man  and  animals  in  general  in  the  process  of  coagu- 
lation. It  was  observed  long  since,  that  the  blood  of  man 
in  inflammatory  diseases  was  attended  with  the  production 
of  a  clot,  yellow  on  the  surface,  and  red  below.  The  yellow 
layer  has  received  the  name  of  *  bufiy  coat.'  Such  blood 
presents  also  a  singular  appearance  of  the  smface  of  the  clot, 
which  is  concave,  and  hence  termed  *  cupped.'  The  •  buffy 
coat '  consists  of  clotted  fibrine,  vdth  pale  corpuscles  and  a 
portion  of  serum ;  the  red  particles  in  such  blood  subside. 
This  inflammatoij  Wood  has  also  been  termed  *  ^Vt:^!    \i 


previous  to  death,  horses  hi 
presents  a  clot  which,  to  a  gi 
a  small  portion  is  of  a  red  col 
tion  of  a  *  buflfy  coat'  is  evide 
admits  of  the  precipitation  o 
thought  the  blood  was  thinne 
when  the  hnffy  appearance  re 
be  the  case.     Nasse  believe 
the  horse  or  in  inflammatoi 
form  masses  which  readily  ^ 
jar,  and  leave  the  sar£Etce  of  i 
that  the  ronning  together  o1 
a  network  from  which  the  . 
This  does  not  appear,  howev 
the  production  of  the  bufify  c 
particlea  may,  however,  expl 
horse's  blood,  and  of  inflami 
thin  layer  in  a  dish. 

The  cause  of  the  blood's  c* 
by  many  intelligent  observe 
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*^  L  Fird  Major  PropogitiofL     The  primaiy  and  eBsential  part  of  the 

procesB  of  ooagalation  consists  in  the  evolution  of  a  TolatUe  piin- 

ciple  £rom  blood.     • 

**  [This  is  proved  by  the  experiments  which  have  gone  before.  These 

kave  fliiown  that  coagulation  is  prevented  by  exclusion  from  air  or  other 

gu,  by  cold,  and  by  cold  and  pressure;  and  that  it  is  retarded  by  motion 

in  a  dosed  circuit,  and  by  addition  of  dense  fluids.     Conversely,  other 

•xperimenta  have  indicated  that  exposure  to  the  vacuum,  to  the  air,  or 

other  gises,  motion  during  such  exposure,  and  increase  of  temperature 

during  such  exposure,  are  each  and  all  physical  conditions  which  quicken 

coagulation. 

^  With  the  escape  of  a  volatile  agent  these  conditions  are  all  in  perfect 
loooid  and  harmony ;  in  the  presence  of  any  other  view,  they  become 
mere  disjointed  and  even  contradictory  phenomena. 

^  The  proof  is  carried  further  still  in  the  experiment  of  passing  the 
npour  of  blood  through  blood,  and  in  the  suspension  of  coagulation 
ihich  succeeds.] 

*ii.  Second  Major  Propoeition,    The  volatile  principle  thus  eliminated 

from  blood  is  ammoniaj  differing  |)erhnps  in  formiila  in  different 

classes  of  animak,  but  serving  essentially  the  same  purpose  in 

alL 

"[This  proposition  is  proved  by  two  series  of  experiments;  first,  by 

^MMe  which  have  shown  that  ammonia  may  be  obtained  from  blood- 

'•pour;  and  secondly,  by  the  results  which  follow  the  addition  of 

tQBumia  to  newly  drawn  blood.    Still  further,  but  in  the  same  direc- 

^  it  10  proved  in  the  experiments  of  re-dissolving  the  blood-dot  or 

the  fibrin-dot  in  ammonia  solutions,  and  reproducing  coagulation  by 

tfmmating  the  annnonia. 

''Lastly,  the  proposition  is  exemplified  by  the  experiments  which  show 
te^  m  blood  held  temporarily  fluid  by  access  of  ammonia,  coagulation 
il  teoored  or  retarded  by  the  same  physical  agents  as  those  whidi 
knmr  the  normal  coagulation  of  blood] 

*^  The  minor  propositions  which  spring  naturally  from  the  foregoing, 
m  the  following: 

"(a)  As  a  result  of  the  evolution  of  the  volatile  solvent  from  newly 
drawn  and  liberated  blood,  the  fibrin,  which  has  previously  been  held 
in  aolntion  in  the  serum  by  virtue  of  the  alkalinity  imparted  by  thft 
18  transformed  from  the  fluid  to  the  a6U.d  coikdi\ioik.\  *^^ 

^1 
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paiticlo,  r»iiiin;,'  t<»ijr«'thor,  constitute  with  the  blood-corpuscles  and 
.srnnn,  in  ni.liu.iiy  ('«iai;iilation,  the  red  clot;  and  the  after  seijaration  of 
tilt'  .>tMuiii  is  ,lii«'  tt)  the  coutraction  of  the  fibrin,  by  a  continuance  of 
tin*  <;n\u.'  ]uoc'L*.-s. 

*'  h>  In  I. ax's  whcrr  1  »lood  c<>agul«tes  with  its  fibrin  partly  or  whoUy  in 
;iii  i.M>l;iinl  form,  tlic  ciVi.'ft  arises  cither  from  an  excess  of  fibrin,  or 
liniii  slow  ((.aLrulaiinii  (tlio  Tosult  of  slow  elimination  of  the  solvent), 
•  »r  finiii  liijiid  .-uli^idi'iioe  of  the  red  corpuscles,  or  from  a  combination 
nf  ilicM'  ciuxs;  tlic  i»article3  of  fibrin  are  thus  brought  together  in 
mass,  ;niil  viM-  to  the  .-iirfaoe. 

*'  ,/■)  'I'Ik'  impel irct  coaiiiul ability  of  blood,  under  the  abnormal  condi- 
tions >ihi  ifit'il  ill  prtccdiii;^^  pages,  is  due,  according  to  the  case,  either 
tt»  an  altseliitf  (Icticitiicy  of  librin,  or  to  slow  evolution  or  excess  of  iti 
volaiik-  solvi'iit." 

Ill  Lister,  now  Eco;ius  Professor  of  Surgery  in  Glasgow, 
has,  I  Tliink,  .justly  insisted  on  the  process  of  coagulation  as 
bciTiLT  inlliniUiMl  materially  by  the  contact  of  blood  with 
livin.1  ti>siies.  It  is  not  merely  a  physical  change,  as  we 
find  that  blood  dots  not  coagulate  when  exposed  for  a  con- 
si^  Jeiable  time  to  tlie  air  in   contact  with  tissue  recently 
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are  seen  to  contract,  but  not  coincidently  with  the  expira- 
tory process.  This  muscle  is  spasmodically  contracted  in 
asthma. 

Respiration  takes  place  in  a  regular  manner,  or  with  a 
rythm.  Inspiration  occupies  a  much  shorter  time  than  ex- 
piration, by  which  it  is  immediately  succeeded.  Between 
each  expiratory  and  inspiratory  act  is  a  short  interval,  quite 
perceptible,  when  the  respiration  is  undisturbed,  though  ob- 
viated Jby  exciting  the  animal  so  as  to  accelerate  breathing. 

When  respiration  is  undisturbed,  it  commonly  maintains 
a  constant  standard  in  each  species  of  animals.  Most  fre- 
quently it  holds  to  the  pulse  a  relation  of  about  one  to  four, 
but  it  is  relatively  faster  in  some  animals.  In  the  horse, 
it  varies  from  9  to  12  in  the  minute,  in  the  ox  from  15  to 
20,  in  the  sheep  from  13  to  17>  and  in  the  dog  from  15  to  20. 
It  is  always  most  rapid  in  young  animals,  for  which  the 
higher  figures  may  accordingly  be  taken.  Breathing  is  ac- 
celerated by  anything  that  impedes  the  dilatation  of  the  lung, 
or  excites  the  animal  The  former  cause  is  well  exempli- 
fied in  an  overloaded  stomach,  especially  in  the  cow,  while  the 
latter  is  readily  shown  by  subjecting  to  exercise.  CoUn 
found  that  a  horse  respiring  at  the  rate  of  10  per  minute 
had  the  respirations  increased  to  28  when  walked  for  several 
hundred  yards.  In  a  few  minutes'  it  had  returned  to  the 
ordinary  standard.  After  five  minutes  trot,  they  had  in- 
creased to  52  per  minute,  but  became  perfectly  quiet  again 
three  minutes  later.  He  was  then  galloped  for  five  minutes, 
after  which  the  respirations  numbered  65  for  the  first  minute, 
and  60  the  second. 

In  birds  the  lungs  are  confined  to  the  posterior  part  of  the 
chesty  to  which  they  are  bound  down  by  areolar  tissua 
They  are  much  less  complex  in  form  than  in  mammalia,  but 
aeration  of  the  blood  is  also  conducted  in  a  number  of  air 
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receptaeles  in  the  thoracic  ttml  nlidom trial  cavitii?^  wliidi«  hi 
adilition  to  tliL^  u.^t%  jinivi^  }ii*j;liiy  fnvnuralflc  U*  ft}*ihl  nnd 
swhiiinijig.  Th^  chief  recepUi,r,li*H  an*  one  Inter-rbvirular 
placed  111  front  of  the  luujy^ft  and  l*etween  the  fimmlam,  otic 
mediim  and  two  lateral  thiMmrit?  oecnipving  the  aijterior  and 
lateral  aspects  of  the  chest;  two  hepatic,  extemliJig  from  tlit 
thorax  into  the  pelTia;  two  abdommal,  placed  hotiearJi  thi* 
latter  These  commufiicatc  throiiiifli  siniill  oriiice&  with  mr 
L^avities  inside  the  buncs,  iuid  cspi*eially  tht*  dorsa]  Tcttchrw. 
the  Terttibral  ribsj  th<*  *stt*muTii,  Qi^  ^cHfuiliii  CfJiwtoiil  and 
fureuluQi,  the  hutnenii«i  the  ptlvin  bouest,  and  the  fi*niur. 
So  freely  does  the  ir»t«*rit>r  of  the  bowas  cmniuimiriite  wiLb 
the  bioiicbia,  that  in  ftonie  bii-ik,  if  the  femur  or  hiuDeniji 
i.^  ftmetured,  it  in  impoftsibl©  for  the  bird  to  risevsi  flights  In 
»ucli  a  aise,  tf>o,  breathing  can  bo  im  perfectly  carried  on 
through  the  cavity  in  tho  booe,  Srjmci  bird?*  uf  prey  imn,  by 
ejcpelling  tlie  mr  suddenly  from  th<s«c  iiitwoal  cavities^ 
crea.He  their  specific  gravity,  and  Jiut  with  ^reat  vuluctity 

Jihf*ir  nrfV 
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through  which  it  is  propelled  by  an  active  heart  If  derived 
from  the  arterial  system,  it  is  found  of  a  bright  scarlet  hue, 
and  if  from  the  veins,  it  is  of  a  dark  Modena  red  colour. 
Bernard  has  shown  that  the  venous  blood  flowing  from  some 
glands  is  bright  red,  owing  probably  to  its  purification  by  the 
excreting  process  within  the  gland.  Blood  has  a  saltish  taste, 
a  smell  characteristic  of  the  animal  from  which  it  is  derived, 
and  by  which  Bamicll  thought  he  could  detect  at  any  time 
from  what  animal  blood  might  have  been  obtained.  Blood 
has  a  specific  gravity,  varying  from  1.052  to  1.057,  and  it  is 
found  composed  of  various  materials,  which  are  obtained  sepa- 
rate under  different  circumstances.  Within  the  body,  blood  is  * 
seen  to  be  composed  of  blood-particles  flowing  in  a  blood 
liquid,  or  liquor  sanguinis;  outside  the  body,  it  clots  and 
separates  into  clot  and  serum.  The  following  table  shows 
the  change  occurring  from  fluid  to  coagulated  blood: — 

Circulating  blood. 


Blood  particles.  Liquor  sanguinis. 


Fibrin.  Serum. 


Clot. 


Coagulated  blood. 

Blood  is  warm;  its  temperature  amounts  to  about  100** 
Fahr.,  it  varies  from  98°  to  100"  in  health,  ascending  in  fever 
as  high  as  107^  and  occasionally  being  as  low  as  OG"*  as  in 
cyanosis. 

If  a  drop  of  blood  is  placed  under  the  microscope,  with  a 
little  pure  serum  or  water,  blood  particles  are  found  dispersed 
in  the  field  in  large  numbers.  A  multitude  of  red  flattened 
discs,  with  a  depression  on  either  side,  are  seen  free  or  running 


they  are  wide.    All  tliose  blood-discs  are  ro 
with  the  exception  of  the  camel,  dronied; 
which  they  are  ovoid.      Tliey  are  oval 
reptiles. 

But  floating  in  the  liquid,  in  the  field  < 
may  be  seen,  amono^st  the  red  particles  juj 
larger  pale  cells  adhering  to  the  gla,ss  in 
than  the  smaller  red  ones.    They  are  in 
about  one  to  tliirty. 

The  blood-particles  are  usually  describe 
red  not  having  any  nucleus,  but  the  white 
or  double  nucleus,  which  is  surrounded  b 
Water  is  absorbed  by,  and  alters  the  shape 
red  particles.    Acetic  acid  renders  their  en 
and  in  excess  destroys  them.    Both  water  j 
to  show  the  nucleus  of  the  pale  corpuscle 
out  such  an  addition.     The  cellular  natui 
tides  has  been  doubted  by  Robin,  Dr  Ds 
and  Dr  Lionel  Beale.    Tliey  think  that  t 
may  be  regarded  as  consisting  of  matter 
indifferent  parts, being  firm  externally, but 
softer,  so  as  to  approach  to  the  consisteii 
the  centre. 

The  red  blood-discs,  if  exposed  to  the 
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appearances  have  sometimes  been  wrongly  described  as  due 
to  disease. 

The  liquid  in  which  the  blood-particles  are  seen  to  flow  in 
the  living  body  is  not  easily  obtained  for  microscopic  examina- 
tion at  rest,  from  its  tendency  to  clot  In  the  horse  it  may 
rather  readily  be  procured,  from  the  blood-discs  gravitating 
to  the  bottom  of  the  jar  in  which  blood  is  contained,  so  as  to 
leave  a  tolerably  free  layer  of  pure  liquor  sanguinis.  It  is  of 
a  yellowish  colour,  mucilaginous  consistence,  and,  on  clotting, 
separates  into  fibrin  and  serum.  The  constitution  of  these 
elements  of  blood  we  shall  refer  to,  after  having  aUuded  to  the 
process  of  coagulation. 

Coagulation  of  Blood. — Moving  within  the  living  body, 
blood  has  no  tendency  to  clot,  but  when  at  rest  in  a  jar,  it  is 
found  first  to  give  off  a  vapour  with  a  characteristic  odour. 
In  two  or  three  minutes,  and  much  sooner  in  the  dog,  a 
pellicle  forms  on  the  surface,  extending  from  any  solid  object, 
such  as  the  sides  of  the  vessel  or  a  rod  placed  in  blood.  The 
pellicle  descends  on  the  surface  of  the  mass  of  blood  where 
it  is  in  contact  with  the  jar,  and  the  process  of  consolida- 
tion then  advances  towards  the  centre.  When  the  whole 
blood  is  in  a  trembling  mass,  it  is  said  to  be  gelatinized, 
and  this  occurs  in  from  one  to  three  minutes  in  the  dog, 
from  a  half  to  one  and  a  half  minutes  in  the  sheep,  from  five 
to  ten  minutes  in  the  horse,  and  from  two  to  ten  minutes  in 
the  ox.  When  gelatinization  is  complete  the  clot  begins  to 
shrink,  and  serum  exudes  all  over  its  surface,  so  that  in  three 
or  four  hours  a  contracted  red  coagulum  is  found  floating  in 
an  abundant  yellow  fluid.  This  separation  of  serum  goes  on 
to  a  certain  extent  for  a  day  or  two,  but  it  is  most  complete 
when  the  coagulation  is  slow,  and  vice  versa.  Thus,  blood 
coagulates  more  rapidly  in  an  open  basin  than  in  a  vessel 
with  a  narrow  neck,  and  the  serum  is  most  abundant,  hence 


presents  a  clot  which,  to  a  gnmu  Mm,v%^^  ^  ^ 
a  small  portion  is  of  a  red  colour.  The  cause  of 
tiou  of  a  '  bufi^  coat'  is  evidently  a  tardy  coaguh 
admits  of  the  precipitation  of  tlie  Uood  partide 
thought  the  blood  was  thinner,  and  that  it  ooagul 
when  thfl.lwflPf  qypeaxanee  resdteid,  lAt  audi  m 
be  the  <uML  '  NluKn  l>eD0Vlid:  tiutt  the  Uood-d 
r- 1  the  hone  or  in  inflammaloiy  blood,  laa  togett 

'' !  form  quts^BA  wluflfc,  z^edOj  ipyritabr^  toutta  h^ 

r;  jar,  and  jkftfe.the  jmJiMe  of  m  ydknr  ealoni  ^'  M 

r:  that  tin  jnuBA«itogMMr  of  ihff  eoiptaiaki  M 

Ir ;  a  network  from  which  the  liquor  .aaiigidiUB  wa 

j! '  This  does  n^  'j^SP^»  however,  to  iiim  ia  gftii^ 

the  jfKfi^if^^    the  bn%  ooafc.    13he  xdliipgM 
particlef.«ugr,  liowevei^  esideiB  Ike  moldid.^ 
horseVUoed^  i&d  of  JnflMntnalwy  bioed  yfhm  - 
thinlajwsip-toa^idii-  •'•=  ^'         ■=  .- -.-.m    ■ 
The  oaoM  of  the  blood V  O0|^piktioa  1^ 
j  i  by  mtfijr  tttc|(!i^  obsareniL   ,  ihf .  ^idm^.j^ 

tainly  tb«  noi*  liiiflfiu^^ 
by  Dt  Benjamin  Bjchardson^'who  ebtriid^theJ 
priae>Ar.4Uf;*«tf^-Mr''B«ilj^  m'^AUM'^mHil 
volume  eoqtaina  thi^  xeaolta  idlhBkkulmml^ 
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*'  1.  Fird  Major  FropwUion,  The  primaiy  and  eesential  part  of  the 
process  of  ooagalation  conauts  in  the  evolution  of  a  Tolatile  prin- 
ciple from  blood.     • 

"  [This  is  proved  by  the  experiments  which  have  gone  before.  These 
liave  shown  that  coagulation  is  prevented  by  exclusion  from  air  or  other 
gas,  by  cold,  and  by  cold  and  pressure;  and  that  it  is  retarded  by  motion 
in  a  closed  circuit,  and  by  addition  of  dense  fluids.  Conversely,  other 
experiments  have  indicated  that  exposure  to  the  vacuum,  to  the  air,  or 
other  gases,  motion  during  such  exposure,  and  increase  of  temperature 
during  such  exposure,  are  each  and  all  physical  conditions  which  quicken 
coagulation. 

''  With  the  escape  of  a  volatile  agent  these  conditions  are  all  in  perfect 
•ccord  and  harmony ;  in  the  presence  of  any  other  view,  they  become 
mere  disjoiuted  and  even  contradictory  phenomena. 

"  The  proof  is  carried  further  still  in  the  experiment  of  passing  the 
vapour  of  blood  through  blood,  and  in  the  suspension  of  coagulation 
which  succeeds.] 

"  n.  Second  Major  Propontion,  The  volatile  principle  thus  eliminated 
from  blood  is  ammonia,  differing  i)erhaps  in  fonnula  in  different 
classes  of  animals,  but  serving  essentially  the  same  purpose  in 
alL 

"  [This  proposition  is  proved  by  two  series  of  experiments;  first,  by 
those  which  have  shown  that  ammonia  may  be  obtained  from  blood- 
vapour;  and  secondly,  by  the  results  which  follow  the  addition  of 
ammonia  to  newly  drawn  blood.  Still  further,  but  in  the  same  direo- 
tioDy  it  is  proved  in  the  expmments  of  re-dissolving  tiie  blood-dot  or 
the  fibrin-dot  in  ammonia  solutions,  and  reproducing  coagulation  by 
eliminating  the  ammonia. 

"  Lastly,  the  proposition  is  exemplified  by  the  experiments  which  show 
that,  in  blood  held  temporarily  fluid  by  access  of  ammonia,  coagulation 
is  £avoai«d  or  retarded  by  the  same  i^ysical  agents  as  those  whidi 
favour  the  normal  coagulation  of  blood.] 

^'  The  minor  propositions  which  spring  naturally  from  the  fcvcgoing, 
are  the  following: 

**  (a)  As  a  result  of  the  evolution  of  the  volatile  solvent  from  newly 
diawn  and  liberated  blood,  the  fibrin,  which  has  previously  been  held 
in  adataon  in  the  serum  }afj  virtue  of  the  alkalini^  imparted  by  the 
amnwnla^  k  traoafoimed  from  the  fluid  to  the  solid  condition;  ito 

21 


vf  tliea^  caujies }  tut  ^„ ,,. . 

niass,  and  Tijse  to  the  Rujface.  "*  ^^ 

*"^fF)  The  imperfet't  coagukbilily  of  Ucwd,  tin  tier  lEeal 
t  ion."?  specified  in  preceding  page^,  is  dvie,  according  to  I 
to  an  absolute  deficieuej  of  fibrio^  or  to  a  low  evolutyrin  i 
voktile  aolvent'* 

Mr  Lister,  now  Regius  Profe^ssor  of  Sufg^ry, 
hB£y  I  tbink^  justly  miskted  on  the  process  of  otj 
being  influenced  matcnaliy  by  the  ©rjntAct  ofl 
living  feissnes.    It  is  not  merely  a  pbyEical  cl 
find  that  blood  does  not  coagulate  when  erjioa^ 
siderable  time  to  the  air  in   contact  with  tin 
obtained   from  an   animal,  and^  therefore^  i^M 
propeJ'tiesj  whieh  may  be  justly  called  vital,  i 
Lister  has  even  demonstrated,  that  in  blood  ri 
the  body,  blood  does  not  coaguUte  ia  obedlenci( 
established  by  the  'ammonia'  theoiy.      Tbovi 
much  spac%  BtUi  J  think  the  quotation  of  1^ 
paper  on  the  subjeot  of  conaiderable  momeiii 

In  this  paper,  nm^X  at  a  meeting  of  th<?  MeM 
Society  of  Edinbnrgh,  oil  the  1 6th  of  Novm 
Lister  said : —  1H 

'*I  take  thJji  opportunity  of  demonstratiDg  wtiat 
paint  of  ^OEiiderahle  iniporUknof  with  re^ft'roiio^  to  tj 
the  bloody— a  subject  to  mhidh  luy  Urttention  h»B  \» 
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**  I  may  lemind  the  Fellows  of  this  Society,  that  in  a  paper  which  I 
had  the  honour  to  read  before  them  the  Session  before  last,*'  I  brought 
forward  facts  which  seemed  to  prove  that  the  ammonia  theory  does  not 
apply  to  blood  within  the  vessels  of  a  living  animal  That  theory,  as 
my  hearers  are  doubtless  aware,  asserts  that  the  fluidity  of  tlie  blood 
depends  upon  the  presence  of  a  certain  amoimt  of  free  ammonk  hold- 
mg  the  fibrine  in  solution,  and  that  coagulation  is  the  necessary  result 
of  the  escape  of  the  volatile  alkali  But  it  was  shown  in  the  paper 
referred  to,  that  the  blood,  in  man  and  other  mammalia,  though  coagu- 
lating soon  after  death  in  the  heart  and  great  venous  trunks,  remains 
fluid  for  days  in  vessels  of  smaller  size,  and  this  under  circumstances 
affording  free  opportunity  for  the  escape  of  ammonia  ;  and,  on  the 
other  hand,  that  when  a  portion  of  a  vessel  either  in  an  amputated 
limb  or  in  a  living  animal  is  treated  in  a  manner  calculated  to  destroy 
its  vital  properties,  the  blood  coagulates  in  the  injured  part,  but  retains 
iti  jfaiidity  elsewhere,  although  there  is  no  greater  opportunity  for  the 
escape  of  ammonia  in  the  one  case  than  in  tJlie  other.  A  striking 
instance  of  the  difference  between  the  natural  receptacles  of  the  blood 
and  ordinary  matter  in  their  relations  to  the  vital  fluid  happened  to 
oome  under  my  notice  this  morning,  in  an  arm  which  I  amputated  last 
evening  at  the  shoidder-joint,  on  account  of  injury  inflicted  by  machi- 
neiy.  On  examining  the  limb,  which  had  lain  undisturbed  since  the 
operatiovii  I  saw  that  the  axillary  vein,  which  was  patulous  at  the  part 
when  it  had  been  divided  by  the  knifo,  contained  some  blo(jd  at  a 
distance  of  about  half-un-inch  from  the  open  orifice ;  and  having 
squeezed  out  a  few  drops,  found  tliat  it  was  perfectly  fluid,  but  }iclded 
thxeoda  of  fib^e  when  the  point  of  a  needle  was  drawn  through  it 
some  minutes  after  emission.  The  blood  had  been  for  upwards  of 
twelve  hours  freely  exposed  to  the  air,  but  being  situated  in  an  uniu- 
jmed  part  of  a  blood-vessel,  had  remained  free  from  coagulation. 

''Further,  in  the  opening  meeting  of  last  Session  I  demonstrated 
another  important  principle,  viz. — That  ordinary  solid  matter,  unlike 
atmospheric  air,  induces  coagulation  of  blood  in  its  vicinity  wlien  in- 
troduced within  the  living  vessels.  Having  inserted  a  piece  of  clean 
aSver  wire  for  a  considerable  distance  into  one  of  the  veins  of  an  am- 
putated sheep's  foot,  I  slit  up  the  vessel  after  a  short  time  had  elapsed; 
when  I  exhibited  a  coagulum  extending  along  the  whole  length  of  the 
ibfeign  body,  whereas  a  mere  wound  of  the  vein  failed  lo  ixvdxxe^i  ;^  ^qV^ 
♦  Vide  JSdinifurgh  Medical  Journal,  April  lS5a. 
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«:»!  IiiiiiisJi.  •  ly  III  tin-  .^jioi  wh'ro  tlu*  injury  bad  been  inflicted.  It 
■■  oliv-  .11-  ili.i:  i]'  iiitiMiluction  of  the  wire  couM  not  affect  the 
•'.::.'  .1"  .i!:!;..i:i"..  i:i  ilii-  Mnoil;  aiiil  fiv»iii  this  iiiul  many  other  fncti 
'.  .'  1>  '  1' .  i  !  •'  I-  !  '  :i'i!uli',*  I  v.a-<  h-fl  tu  the  opinion,  that  as  rt- 
'.  vl.:;*  !  :kt>  j  '  .  •'  uiil.in  the  liviiiix  vo:s.sols,  the  ammonia  thcoiy 
::..  I'M'!  c.il'x  I..-  :■  It  .  lit  iroly  out  nl' consideration. 

li  ■■   I  ^;i^  <■  t.» .-  !...\\  ihU  cvoninj:  will,  I  think,  prove  that  even  for 

''i:  ■':•:■   lii    l'--il\,  tin-  .anuhaiia  thi'iuy,  whateviT  do;^n*e  of  truth 

11'!   .  :• ,  I .  v.':y  I  ir  indf«"d  frnm  r»'prrsentin;r  thi*  whole  truth. 

"."  i!i-'   uui.iikalik' dninii>t:inecs  connected  with  hlowi 

In  ■  II  ^'•.  .|  ii..j:i  til'..'  v(>s«'l.s  is,  that  it  refnsc!*  loco:"'fj:itlateboW 

'■'.'.v.-  .r   1''  I';:hr.  Of  thfrrabnuts.     Tlu>  is  expkined  by  I>T 

'  •)  '■•:  ':.  ■  :  vj)  iili«--;is,  that  tho  low  tciniH-niturc  pi\>vem.s  tb* 

'I  '  i'  •  liii.  ■'  i  (,  '■  wliih.*  the  nipidity  with  which  ciMfridation  take? 

ii'.i.  t.  i.h  i.im-  M'l'ins  to  him  .satisfactorily  acctmnted  for  ly 

■..  -l  vlitlli.v  r\!iil)ited  by  t lie  ammonia  umk-r  such  cireun- 

I  v..i>  ii:;-  .]{  ;it  tli-st  dispo^id  to  accept  this  interjm'talicn: 

■■"  ijt   1   '■    ."ri  l«.d  mc  t<i  think  that,  to  say  the  Ic-a.-'ttit 

1  '.    !!!i..'    .1,.     It   nicurri'd  to  me,  that  if  it  were  true  that 

*  ;.  ..I  I'i    '1  ImI-»\v  4«^'  was  (bio  to  frt-e  atumonia  retained  in  iti 

".'Ml  \\i'\!.|  iiilv.-  place  imiinMliati'ly,  in  ?>pite  of  the  coM,  if  thi- 
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'.v>l«)iir  ontirolyvitiatrtl  the  iiuUcatioiis  of  both  liiinusiand  turmeric;  and 
oven  the  serum  obtained  after  coutra<;tion  of  the  clot  was  too  much 
tinged  to  udinit  of  the  satisfactory  application  of  the  test  paper. 

"Being  thus  baffled  in  my  experiments  with  the  sheep,  I  had  recourse 

to  the  hone,  in  which  the  red  corpuscles  subside  with  peculiar  nvpidity 

in  the  plasma,  giving  rise  to  the  buffy  coat  well  known  to  occur  in  the 

blood  of  that  animal  in  the  state  of  health,  so  that  the  opportunity  would 

be  presented  of  obtaining  liquor  sanguinis  free  from  red  corpuscles,  to 

which  the  tests  could  be  applied  without  risk  of  fallacy.    Accordingly, 

yesterday  afternoon,  a  horse  having  been  placed  at  my  disposal  by  my 

friend  IS/lt  Grumgee  of  the  New  Veterinary  College,  I  tied  into  the  right 

jugular  vein  one  end  of  a  piece  of  vulcanized  India  rubber  tube,  four 

yards  in  length,  the  greater  part  of  which  was  coiled  up  in  a  freezing 

mixture,  and  some  of  the  blood,  having  been  allowed  to  remain  for  a 

while  in  the  tube,  was  shed  into  vessels  standing  in  ice-cold  water. 

Its  temperature  on  first  escaping  into  the  air  was  !)$^^*  Fahr.,  and  hav* 

ing  heen  since  kept  in  the  cold  it  is  still  only  partiaUy  coagulated  at  the 

present  time  (twenty-nine  hours  after  it  was  shed).    At  first,  however, 

it  appeared  as  if  wo  were  likely  to  fail,  the  blood  of  this  horse  being  a 

mre  exception  to  the  general  rule,  in  exhibiting  for  a  long  time  no  ap> 

pearance  of  the  'sizy'  layer.     But  after  it  had  stood  for  about  two 

hoona,  I  succeeded  in  removing  from  the  surface,  by  means  of  a  glass 

tobe,  a  sufficient  amount  of  liquor  sanguinis  for  the  performance  of  an 

experiment,  taking   core  that   tlie  ghiss   into   which  it  was  shed, 

md  the  tube,  were  both  near  the  freezing  point.    To  half  a  drachm  of 

this  plasma  I  now  added  one  minim  and  a  half  of  moderately  dilate 

aoetae  acid,  which  had  the  effect  of  rendering  it  distinctly  acid,  as  in- 

dieated  by  its  oonmiunicating  a  red  tint  to  litmus  and  restoring  the 

eolomr  of  turmeric  paper  which  had  been  reddened  by  dipping  it  in  the 

portion  of  the  liquor  sanguinis  which  had  not  been  aciduhited.    I  kept 

the  specimen  in  ice-cold  water  till  this  evening.    For  a  long  time  it  re> 

mained  perfectly  fluid,  except  the  formation  of  little  soft  coagulum 

at  the  surfoce,  just  as  in  the  unacidulated  blood ;   but  a  few  drops 

placed  in  a  watch-glass  and  brought  into  a  warmer  atmosphere,  coagul* 

ated  in  about  the  same  time  as  the  blood  that  first  flowed  from  the  tube, 

a  Kit  dot  forming  in  about  a  quarter  of  an  hour.    Even  at  the  expirai- 

tion  of  twenty-foar  hours  a  portion  of  what  remained  in  the  cold  was 

itill  fluid,  though  faintly  acid,  but  set  into  a  pretty  firm  olot  on  b^n^ 

removed  into  a  wanner  aituatdoiL 
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''  1> 'VI  til '>;o  fiut >  it  i"*  oljvious  tLnt  the  ammonia  theory  nttcrly  faile 
t  )  t\-pl;iiii  til.'  Inlliu'Jice  of  tomporaturi^  on  coajETulntion.  The  circiin 
St. ill. T  t]i;,t  ilio  li'|ii<»r  s;mi,aiinis  'was  acid  in  this  experiment  is  clea 
|nn<»f  tliiii  it  con tai noil  no  free  ammonia  whatever;  yet  the  acidubte 
j>l  i>nia  wi.^  atli  ti'  l  hy  cold  and  heat,  just  like  ordinary  bloocL  It  « 
maiiHtl  liu'.*!  near  tlio  freoziii;,' point,  although  the  ammonia  it  oh^diia]!; 
coTitaiin.l  mu.-t  have  cntrrod  into  combination  and  lost  ite  reputei 
jMWHi'tMi.x'^lvi!'-  rli'.>  {il>rino,  audit  C(»agiilatcd  when  warme«3,  thougl 
til.'  aiiini.>nia,  iixcl  Vy  the  acid,  must  have  been  incapable  of  evolulior 
If  till- until. .r  ..f  til"  nniinonhi  thcorj'  wcsre  asked  to  explain  why  thi 
horx-'.N  M.Mwl  tu.ik  a  (quarter  of  an  hom-  to  coa<;ulate,  he  would  no  duub 
nj)ly  that  it  must  have  contained  a  lari.;«amount  of  ammonia,  requiring 
all  I  hi?,  tinio  t.»  ('.(.alio.  But  we  have  seen  that  the  acid  liquor  san 
^'nini>,  th..u;;h  }l(<^>:..•svin^  uo  five  ammonia  at  all,  took  as  long  to  dot 
Thi;!«'  c;i!i  th-n  ".iiv,  T  think,  be  little  question  but  that  the  slowness d 
(!..:t.:;il.ti<.n  in  thr  Imh-sc,  comiwred  with  the  rapidity  of  the  process  in 
the  <h(Mp,  and  the  variations  mot  with  iu  the  human  species,  depend 
not  1)11  till-  aniuunf  nf  ammonia  present  in  the  blood,  but  on  tlifferenctf 
iji  ii>  other  c.)ii.-iilui'nt.s,  and,  s])cakin;^  jjienerally,  that  thetlicorywhidi 
utnihniLS  the  coa;^'iilation  of  the  blood  to  the  escape  of  ammonia  is 
fallaoiuiis."* 
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TIiu  ainoiint  of  water  in  blood  varies  from  730  to  815 
parts  ill  1000;  it  is  in  excess  in  ill-fed  animals^  and  its 
quantity  vai-ics  in  disease. 

The  albumen  of  the  blood,  similar  in  nature  to  the  whit* 
of  c\ugs,  is  nut  with  in  the  blood  in  the  proportion  of  six  to 
nine  i>(.*i'  cent.  Seliniidt  found  in  a  horse  that  had  been 
};tarviMl  loiiix  befcue  death,  that  the  amount  was  6*68  per 
cent.,  Init  in  a  liorse  well  fed  up  to  the  time  of  death,  the 
]ir(j]»oiti(>n  was  1)()8  per  cent  According  to  Lehmann, 
vtiHuis  Mnod  contains  more  albumen  than  artciial.  Simon 
f(»und  xliv  albnnion  increased  in  quantity  in  tlie  blood  of 
gland..' red  liorsiis. 

Fibrin  ;i]>|>oars  veiy  bulky  in  clotted  bhxHl,  but  if  dried 
and  wciglied  it  is  found  only  to  the  extent  of  ft'om  3  to  4  parts 
in  1 000.  Voung  aninuils  have  more  fibrin  in  their  blood  than 
old,  and  tliciv  is  nioro  in  arterial  than  venous  blood.  It  in- 
(uvascs  in  frbrile  and  inflanimatoiy  diseases,  but  is  rarely 
buluw  tliu  norinal  tjuantity.     Accwdinp:  to  Delafond  it  may 
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was  thonght  to  depend ;  but  Dr  Graham  and  others  demon- 
strated this  to  be  an  error. 

Various  organic  principles  are  found  in  blood,  which  I 
need  not  enter  upon  at  length  here,  such  as  kreatin,  kreati- 
nine,  hipporic  acid,  &c.  The  table  will  indicate  the  salts  of 
Uood. 

QuAUTiTY  OF  Blood  in  Animals. — It  is  extremely  diffi- 
c«It  to  estimate  this,  as  the  body  cannot  be  deprived  of  all 
its  blood  Accordinf]^  to  Colin,  blood  to  the  amount  of  the 
18th  part  of  Ae  weight  of  a  horse  can  be  obtained;  in  the  ox 
and  sheep  the  23rd  part,  and  in  the  dog  the  12th  part  may 
be  abstracted,  but  the  total  amount  of  blood  in  the  body  is 
Teiy  much  greater. 

It  is  important  to  know,  that  if  blood  is  drawn  from  the 
body  in  considerable  quantities,  it  reproduces  itself  ra]>idly, 
aad  the  facilities  for  its  reproduction  seem  to  incnease  by 
■Mdi  periodical  abstractions  as  are  not  too  large  to  endanger 
tte  animal's  life  at  the  time.  It  is  in  this  way  that  periodic 
bleeding  tends  rather  to  induce  than  to  prevent  plethora. 

Chemical  Changes  in  Respiration. 

The  respiratory  act,  as  we  have  already  said,  consists  in  a 
^Aange  induced  in  blood  by  contact  with  atmospheric  air. 
^be  air  loses  in  one  way,  and  gains  in  another,  and  the  same 
^y  be  said  regarding  the  blood.   Atmospheric  air  consists  of 

Oxygen,        .        .  .21  parts 

Nitrogen,      .        .        .        ,    79    „ 

It  always  eontains  a  certain  quantity  of  water,  varying 
^txii  a  minimum  of  4  to  a  maximum  of  16  grains  in  l(KX), 
^nd  respiration  goes  on  more  equally  and  thoroughly  when 
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tlir  ;iii  is  ]n(»i>t.  tluin  if  very  diy.  There  are  many  impuriiies 
ijwjiys  jl(^;lrill^  ill  1  ho  air;  but  thanks  to  constant  cuirents, 
jinl  jMuityin'j  rliimuts,  the  atmosphere  is  preserved  in  a  con- 
dition 111  \\]ii'  li  it  is  respirable.  Thus  it  usually  contains  4.5 
]H-v  t.  n  t]!n5js;jii(l  \K\v\>  (»f  carl^mic  acid,  which  is  derived  from 
tlic  ]ii«Mts^i s  cnii.-raiilly  iroiiig  on  in  nature,  of  combustiuD, 
{nitrr(h(ti(»ii,  ;\ud  juiiiiial  respiratioiL  Ammonia  is  a  very 
r:(  ii-t.iiit  <(»iii])!»un«l  llnating  in  the  atmosphere,  but  like  the 
caihoi'.ic  a<'i«l,  a^.iivcly  absorbed  by  plants  It  ia  the  oxygen 
v.liich  DK'iiitains  life,  and  is  diluted  for  the  purposes  of 
ri>jjir;ilii>n  by  ila*  liUiic  proportion  of  nitrogen  euteiing  into 
thi'  (onipo^ition  of  air.  A  part  of  the  oxygen  is  in  the  fora 
of  ozone. 

Air  llint  i.-sin-i  Worn  the  lungs  of  an  animal  is  foimd  to 
iiavr  ]o>t  frtmi  4  to  ^  yaita  of  oxygen,  and  to  have  acquired 
ii  ctmvsi.ondinir  ijuanlity  of  carbonic  acid  and  water.  In 
man  not  l<'>s  ihuii  seventeen  and  a-lialf  cubic  feet  of  ox}^n 
ijisapjjoiir  out  of  .SoO  cubic  feet  of  air,  ci^nsumed  in  -1 
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Volume  of  Garlxmio  Add 
produced  in  one  hour. 

By  Weight. 

Horse    . 

219*72  litres 

13-90  oz. 

Ox        .        .        . 

27110    „ 

16-58  „^ 

Sheep  at  8  months 

55-23    . 

3-41  « 

Groat  at  8  years 

21-48    „ 

H  „ 

E[id  at  5  months    . 

11-60    „ 

§,, 

Pointer  dog 

18-31    „ 

.    H  » 

Dmnas  finds  that  a  horse  consumes  78|th  ounces  of  carbon 
per  day^  a^dog  a  little  oyer  one  ounce,  and  a  cat  a  little  over 
half  that  quantity.  The  production  of  carbonic  acid  is 
greater  in  early  life  than  in  adult  animals.  It  is  increased 
by  exercise,  cold  weather,  during  the  act  of  digestion,  and 
dujng*  pregnaxKsy.  More  carbonic  acid  is  produced  during 
the  day  than  at  night,  and  though  activity  tends  to  this 
tesult,  i£  an  animal  is  exhausted,  the  amount  of  carbonic 
acid  developed  diminishes. 

Beynanh  has  found  that  the  smaller  the  animal  the  more 
ustiTe  the  ies|niatk)n,  and  in  a  great  meaanre  this  is  due  to 
the  neeeesities  of  the  small  animal  for  the  production  of 
idmal  heat  The  whole  of  the  oxygen  which  disappears 
from  the  air  during  respiration  does  not  form  carbonic  acid. 
One  part  oombines  with  hydrogen,  sulphur,  phosphorus,  and 
other  stb8tanoe&  • 

The  blood  absorbs  oxygen,  and  discharges  carbonic  acid 
and  water.  It  thus  undergoes  the  change  &om  arterial  to 
Tenons  Uood  The  oxygen  penetrates  trough  the  respin^ 
tory  mncdus  membrane  and  the  coats  of  blood-vessels,  to 
become  incorporated  -with  the  blood,  which  greedily  absorbs 
it  It  was  at  one  time  supposed  that  the  saline  constituents 
of  blood  became  oxidised  in  the  lungs,  and  were  the  special 
amen  of  oxygen,  but  the  nitrogenous  elements  readily 
appropriate  it    The  changes  occurring  in  tlie  \AocA  ^oxii 
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the  constant  a<hnixture  of  air  with  it,  are  going  on  in  all 
parts  of  the  system,  and  not  simply  in  the  lunga  Many 
ex)ni])arativL'  analyses  between  arterial  and  venous  blood  have 
hecn  made.     Betlard  has  found — 

In  the  Horbel 


Blood  of  the 

Blood  of  the 

Carol  id. 
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! /specific  gravity  of  vejii^us  blood  is  a  little  lower  than 
ii,-a^<i  it  contains  about  5  part^  in  1000  inwe  water. 
i^  bloofi  is  of  a  darl^  Mod^ena  red  colour,  wlierpap  arte- 
of  a  l^mhter  scarlet  nue.  , ! . 

IMAL  Heat. — The  chemical  changes  resulting  from  the 
ttlre  of  air  and  blood  in  a^ditioii =tb  6taifer  ^jMbil  'dnd 
c^  processes,  constantly  going  on  in  the  living  Body, 
}  the  development  of  animal  neat.  The  mean  tempera* 
r  animals  of  different  classes  and  species  is'^6wn  in 
llowing  table  from  Dr  Walton's  Physiology:—^ 


Animal.  ,1  M»m{^99f(9fn*!on' 

Swallow  .         .         ,.   ,   .     .    ..  ^^  ,W-26 

Heron    .  -  ,.       .        ......     ,,,lli°-2 

Raven    .  \~        .        .        .        .     ' 'i08°-5 

Tige6h    .  '■     .     ''.'■'':'-.'  '' '.  -'  ■■107**6  ■ 
Fowl      .        .        .        -    t..        ;      r'K>««7 

Gull 100°-0 

Squirrel  .  .        .        105^ 

Goat      .        .        .        .        .        .        l0'i°-5 


iJ» 


PTJUS 


m 


lA    -< 
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Cat 

Hare 

Ox 

Dog 

Man 

Ape 

Tpad 

Carp 

Tench 


ior-3 

;100''-4 
99i"-4 

'fifif-e 

1)5-9 
51-6 
'  51  -25 
52-10 
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Tlic  toin])ovature  of  animals  is  very  equal  throughout  the 
binly,  tlio  surtiK  0  i)eiiig  cooler  than  the  interior,  and  the  i!i- 
U'lnal  htat  1)(  iim"  little  influenced  by  the  temperature  of  the 
external  air.  l)r  l)a\7  found  the  heat  of  the  human  bmly 
a  little  incieasctl  iii  the  toriid  zone.  Sir  George  Back 
ascertained  the  t('ni])erature  of  foxes  in  the  arctic  regions  to 
be  the  Siime  as  that  of  our  British  ones.  Disease  affects  the 
Jjeat  uf  the  body;  we  find  it  raised  to  107*'  in  fever,  and  as 
low  as  NO'  in  cyanosis. 

Thi^  lireat  sonree  of  auinial  heat  is  the  oxidation  of  mate- 
rials in  the  b(Kly.  Mayo  first  held  this  opinion,  and  Black 
ami  Lavoisier  afterwards  indicated  that  the  development  of 
animal  heat  was  connected  with  the  respiratory  process. 
These  authors  believed  the  heat  to  be  generated  in  the  Innffs. 
but  «a  ditiicnlty  arose  as  to  how  it  could  be  explainetl  that 
the  luiiirs  weu'  not  hotter  than  other  parts  of  the  IkhIj. 
(.•rawfoni  attemi-ted  an  explanation,  on  the  ground  that  diffe- 
rent substanej's  have  a  dillevent  cajiacity  for  heat,  and  that 
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almost  to  zero.  This^  however^  only  shows  that  the  more 
active  the  change  between  the  blood — hence  the  body — and 
air,  the  larger  the  quantity  of  heat  developed 

The  production  of  animal  heat  is  affected  by  the  nervous 
system.  Sir  Benjamin  Brodie  noticed  in  the  human  subject^ 
and  other  observers  in  the  lower  animals,  that  the  higher 
the  spine  is  affected  by  ii\jury  or  disease,  the  greater  the 
extent  to  which  the  body  cools.  It  has  been  remarked  that, 
immediately  after  the  division  of  a  nerve,  the  temperature  of 
the  part  to  which  that  nerve  is  distributed  is  increased,  but 
this  is  due  to  a  morbid  change  such  as  congestion  or 
inflammation.  Thus,  on  division  of  the  fifth  pair  of  nerves, 
the  eye  is  apt  to  inflame,  and  symptoms  of  catarrh  also 
manifest  themselves.  Sir  Everard  Home  and  Elliotson 
showed  that  ultimately  there  was  a  loss  of  temperature  in  all 
parts  deprived  of  nervous  influence  by  section  of  the  nerves. 
Division  of  the  median  nerve  has  been  observed  to  lead  to  a 
reduction  in  the  temperature  of  the  hand,  and  these  cases 
demonstrate  how  heat  is  generated  in  all  pai*ts  of  the  system. 

"  Aniniial  heat,"  says  Dr  Dalton,  "  is  a  phenomenon  which 
results  from  the  simultaneous  activity  of  many  different  pro- 
cesses, taking  place  in  many  different  organs,  and  dependent, 
undoubtedly,  on  different  cheruical  changes  in  each  one.  The 
mtroduction  of  oxygen  and  the  axhalation  of  carbonic  acid 
have  no  direct  connection  ^vith  each  other,  but  are  only  the 
beginning  and  the  end  of  a  long  series  of  continuous  changes, 
in  wMch  all  the  tissues  of  the  body  successively  take  a  part 
Their  relation  is  precisely  that  which  exists  between  the 
food  introduced  through  the  stomach,  and  the  urinary  ingre- 
dients eliminated  by  the  kidneya  The  tissues  require  for 
their  nutrition  a  constant  supply  of  solid  and  liquid  food 
which  is  introduced  through  the  stomach,  and  of  oxygen 
which  is  introduced  through  the  lungs.    The  disint^ration 
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and  <l<  i(>iii[M)>iti.»ii  of  the  tis.sue.s  give  rise,  on  the  one  hand, 
to  urea,  uric  aciil,  iVc,  which  are  ilLscharged  with  the  urine, 
ai.<l  on  the  otlu  r  hand  to  carbonic  acid,  which  is  exhaled 
li"ni  tin-  hnii:<.  Dut  the  oxygen  is  not  dii-ectly  converted 
ijitu  carbonic  at  id,  any  more  than  the  food  in  directly  cdD- 
\en('d  into  uiL-a  and  the  nrates. 

*'  Animal  hvat  is  not  to  be  regarded,  therefore,  as  the 
D  >ult  of  a  (nnil)U.>tive  process.  There  is  no  reason  for 
1"  Iit.'\in^  tliat  thr  uruater  part  of  the  food  is*  burned 'in 
t.li*  ( in-uiatioii.  It  i.s,  on  the  contrary,  assimilated  l)y  tie 
siil.>tan(x'  ot  ifR'  ti.<suu.s;  and  these,  in  their  subsequent  dis- 
ini (J ration,  j.i\o  ri>f  to  several  excretoiy  products,  one  ii 
V.  hi'  li  i,-,  carl  ionic  acid. 

"The  nnni('i()us  combinations  and  decompositions  which 
follow  ca«h  (»thcr  incessantly  during  the  nutritive  procej^ 
iL^.iIt  in  the  proiUution  of  an  internal  or  vital  heat,  which  is 
{'!(-i  nt  in  liotli  animals  and  vegetables,  and  which  varies  in 
ai.M  !inr  in  «liihienr  Njiecies,  in  the  same  individual  at  differ- 
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»piratory  tract,  with  the  normal  and  abnormal  indications 
hich  can  thereby  be  elicited 

Auscultation. — This  tenn,  in  medical  langnage,  indicates 
le  method  of  ascertaining  the  condition  of  any  organ  of  the 
ody  by  means  of  sounds  conveyed  to  the  ear,  when  applied 
rer  the  region  in  which  such  organ  is  situated.  This  method 
f  diagnosis  was  discovered  by  the  immortal  Laennec,  who  by 
lis  means  conferred  a  lasting  benefit  on  medical  science, 
hich  it  is  perhaps  impossible  to  exaggerate.  By  this  means 
lorbid  conditions,  hitherto  only  guessed  at,  can  now  be 
icertained  with  almost  mathematical  accuracy,  and  rational 
lerapeutic  measures  applied,  where  our  ancestors  would 
ave  groped  along  in  helpless  darkness. 

Auscultation  is  either  immediate  or  mediate.  Immediate 
fiscuUation  is  that  in  which  the  ear  is  applied  directly  upon 
he  surface  of  the  body,  or  \*'ith  the  intervention  of  a  hand- 
erchief,  or  other  thin  cloth.  Mediate  auscultation  is  that 
1  which  the  sound  is  conveyed  from  the  body  to  the  ear  by 
leans  of  an  instrument  called  a  stethoscope.  The  stethoscope 
a  common  use  is  a  hollow  cylinder  of  soft  wood — cedar  or 
bony— -or  of  gutta  percha,  varying  in  length  from  five  to 
even  inches,  and  having  a  bore  of  about  a  quarter  of  an  inch. 
Lt  the  end  applied  upon  the  skin,  it  is  widened  out  so  as  to 
)nn  a  funnel  with  a  hollow  diameter  of  an  inch.  The  oppo- 
ite  end  has  a  flattaied  or  slightly  rounded  form,  with  an 
rifice  in  the  centre  for  the  conduction  of  sound.  Dr  Pen- 
ock  has  introduced  a  flexible  stethoscope,  made  like  the 
lezible  ear-ti-umpet,  and  provided  at  its  extremities  with  two 
ieoes  of  ivory  shnilar  in  form  to  the  ends  of  the  more  com- 
aon  instrument.  This  apparatus  is  more  difiicult  of  appli* 
fttion,  but  in  certain  cases,  as  in  cardiac  disease,  it  possesses 
his  advantage  over  it,  that  it  conveys  the  sound,  without  the 
mpulse,  of  the  organ  examined. 
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of  its  own,  which  render  it  applicable  on  particnlar  occasions. 
As  a  general  rule,  direct  application  of  the  ear  is  to  be  pre- 
ferred, and  for  several  reasons.  It  can  at  all  times  be  readily 
resorted  to;  the  ear  is  applied  closer  to  the  organ  examined, 
and  will  hear  the  sounds  more  distinctly;  and  the  chest  of 
the  patient  affords  a  support  for  the  head  of  the  operator, 
who  thereby  avoids  the  necessity  of  holding  it  in  a  con- 
strained position,  which  would  distract  his  attention.  The 
stethoscope  is  useful  when  we  are  anxious  to  localize  the 
sound,  or  when  the  surface  is  depressed,  and  prevents  the 
accurate  adaptation  of  the  ear,  as  close  behind  or  in  front  of 
ihe  shoulder. 

Percussion, — ^This  consists  in  striking  upon  the  surface, 
with  the  view  of  eliciting  sounds,  whereby  we  may  form 
an  opinion  as  to  whether  the  subjacent  organs  are  in  a 
healthy  or  morbid  condition.  Not  only  do  we  learn  from 
the  sounds  in  such  cases,  but  when  liquid  is  contained  in  the 
part,  a  vibratory  movement  is  imparted  by  the  stroke,  and  in 
certain  instances,  such  an  examination  may  draw  forth  indi- 
cations of  pain,  which  could  not  be  produced  by  pressure  or 
odierwise.  The  sounds  correspond  with  the  condition  of 
tiie  subjacent  parts.  Thus,  when  a  large  hollow  cavity,  as  the 
distended  first  stomach  of  cattle,  is  percussed,  it  is  very 
resonant  or  tympanitic.  In  the  abdomen  of  the  horse, 
in  ordinary  cases,  the  resonance  is  much  less.  Again,  in 
the  case  of  the  lungs,  with  their  myriads  of  minute  air-cavi- 
ties, it  is  even  less  noticeable,  though  still  well  marked,  while, 
when  a  thick  and  solid  part  is  struck,  the  sound  is  dvU  or 
ftoL  Even  with  solid  organs,  degrees  of  resonance  may  be 
observed;  thus  a  firm,  unyielding  body,  like  bone  or  carti- 
lage, resounds  more  than  soft  structures,  as  fat  or  muscle. 
When  percussing  a  fat  animal,  accordingly,  allowance  niust 
be  made  for  this  non-conducting  character  of  adipose  tissiie,  * 
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should  be  struck,  and  the  blow  must  be  perpendicularly  to 
the  surface,  otherwise  the  character  of  the  sound  will  be  mis- 
leading. 

The  pleximeter  employed  in  mediate  percussion,  is  generally 
a  flattened  and  oblong,  oval,  or  cii'cular  piece  of  ivory,  silver,  or 
caouchouc,  the  latter  being  the  most  suitable,  from  its  making 
little  or  no  sound  of  its  own  when  struck.  A  still  more  con- 
venient pleximeter  is  the  median  finger  of  the  left  hand,  firmly 
applied  over  the  surface  to  be  examined.  In  using  these 
agents  the  following  precautions  are  to  be  adopted: — (a)  The 
instrument  must  be  applied  closely  to  the  surface  to  prevent 
any  sound  from  air  contained  beneath  it;  (6)  It  must  be 
pressed  somewhat  firmly,  where  much  superficial  fat  or  mus- 
cular tissues  exist,  in  order  to  compress  the  latter  and  render 
them  more  conducting,  and  bring  it  closer  to  the  organ 
to  be  examined;  (c)  in  the  case  of  an  ivory  or  other  un- 
folding pleximeter,  the  nails  must  be  cut  close,  and  the 
blow  made  with  the  palmar  aspect  of  the  finger  ends,  to 
prevent  any  clicking  sound  from  the  contact  of  the  two  hard 
bodies. 

Palpation  is  the  examination  of  a  part  by  touch;  succmsion, 
by  shaking;  and  mensuration,  by  measuring.  The  modes  of 
applying  these  will  be  best  considered  when  speaking  of  their 
tndividaal  applications. 

In  applpng  these  various  means  of  diagnosis  in  the  lower 
animals,  we  find  that,  notwithstanding  all  their  advantages, 
bhey  are  less  useful  than  in  the  hands  of  the  human  physi- 
inaxL  This  is  more  especially  the  case  in  the  maladies  we 
are  about  to  consider,  namely,  those  of  the  organs  of 
respiration.  The  chest  of  the  human  subject  is  almost 
entirely  exposed  to  examination,  the  mammae  of  the  adult 
Female  proving  the  chief  obstacle  to  a  thorough  exploration. 
Thoracic  maladies  can  accordingly  be  traced  through  all 
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their  «ta;xos,  and  with  the  most  surprising  accuracy,  by 
the  jihysician.  With  us  it  is  far  otherwise.  The  great 
aii>l  mil  (ular  MmuMor  placc<l  on  each  side  of  the  chest 
antciioilv,  viirii:;lly  i)i'evcnts  examination  of  the  front  por- 
tions nf  tlie  liniLTs,  especially  in  the  horsa  The  great 
iniisciil;:!'  inas.-us  locl^rod  on  each  side  of  the  vertebral 
roll!  11  111.  iiii  rlric  in  a  similar  way  with  the  examination 
ol  tliu  su])t  lior  iM)itioii.s  of  these  organs.  The  false  ribs  are 
in  till  ii-  till  11  (DVi  rod  by  a  considerable  thickness  of  miisde, 
whicli  ]iiii«l(]^  tlie  cx'plorntion  of  this  region,  and  the  whole 
i-  ('oveii  <1  by  a  thick  cuttineous  muscle,  which  not  only  tenda 
\n  .l./;i'hn  >'.iii!.l,  but  tlio  movcmeuts  of  which,  especially  in 
siinniK  1',  cuiiuiiatc  tlio  skin,  and  sometimes  greatly  interfere 
witli  (;iir  i II vrsti nation.  Add  to  these  the  horizontal  posi- 
tion of  til'-  l:o<ly,  tlie  oblique  arrangement  of  the  dia- 
I'l.n'Liii,  and  tlie  con.scquciit  pressure  of  the  di^ijestive  organs 
i.!i  inin  I'lr  tlioiacio  (.'avity,  and  it  will  readily  be  understood 
why  W'^  nail  I  h<^  l;ivoiirabIe  results  from  these  ^ymd   I 
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listance  above  these  ends,  so  that  these  costal  cartilages  and 
ihe  lower  ends  of  the  last  ribs  cover  the  abdominal  organs 
>iily.  The  large  muscular  masses  situated  on  each  side  of 
ihe  back-bone  prevent  any  correct  exploration  of  the  upper 
jart  of  the  lung,  while  the  extensive  pectoral  muscle  lying  on 
»ch  side  of  the  brieast-bone  interferes  with  the  examination 
>f  the  extreme  lower  portion.  On  the  whole,  it  may  be 
iceepted,  that  no  more  than  about  two-thirds  of  the  chest  in 
lolipedes  afford  physical  indications  with  any  amount  of 
precision. 

Ox. — In  the  bovine  race,  as  a  rule,  a  greater  extent  of  the 
^oracic  walls  is  exposed.  The  shoulder  is  very  mobile,  and 
may  be  carried  forwards  considerably  by  raising  and  advanc- 
ing the  limb.  By  flexing  the  member,  and  pushing  the 
shoulder  backwards,  the  two  first  ribs  may  be  felt  in  very 
lean  animals  or  calves,  and  the  anterior  part  of  the  thorax 
subjected  to  examination.  In  such  a  case,  nearly  the  whole 
lliorax  may  be  satisfactorily  explored.  This  is  at  best  an  ex- 
treme case,  and  in  well-conditioned,  and  especially  fat  animals, 
fchis  part  is  little,  if  at  all,  more  accessible  to  examination  than 
in  the  horsa  In  the  ox  the  breast-bone  is  flat,  causing  a  greater 
svidth  of  the  chest,  and  the  presence  of  a  greater  amount  of 
lung  tissue  inferiorly  than  is  possessed  in  the  horse;  this, 
with  the  relatively  greater  thinness  of  the  pectoral  muscle, 
renders  the  examination  of  the  lower  part  of  the  chest  more 
satisfactoiy  than  in  that  animal.  The  flattened  condition  of 
Qie  sternum,  moreover,  enables  us  to  examine  through  this 
bone  the  thoracic  organs  situated  immediately  above.  The 
posterior  limits  of  exploration  likewise  differ  from  those  in 
the  horse.  The  diaphragm  in  this  race  is  not  attached  on  the 
last  rib,  it  is  only  fixed  to  the  upper  third  of  the  next  or 
twelfth  rib,  and  from  this  forwards  its  insertions  are  taken 
gradually  lower  until  the  ninth,  the  lower  fifth  of  which  alone 
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ros]»<.ii(ls  to  the  alxlominal  cavity.  It  follows  that  the  last 
iiit(.i'(  ostal  space,  tlic  lower  two-tliirds  of  the  twelfth  rib,  and 
all  tliat  ]»art  biliiiid  a  line  drawn  from  this  iK>mt  to  the 
posterior  l)i)iio  of  the  sternum,  responds  to  the  abdominal 
cavity  and  n<»t  to  the  thorax. 

Sheep. — In  tliis  species  the  thorax  may  be  examined  in 
the  sanio  wny  as  in  the  ox,  this  difterence  only  being  borac 
in  mind,  tliat  thu  diai»liragm,like  that  of  the  horse,  is  inserted 
on  t)ip  falsi'  lih.s  close  to  their  cartilages,  so  that  the  latter, 
and  tlie  extivnie  ends  of  some  of  the  posterior  ribs  alone, 
Ix'lonc^  to  tlie  al)doniinal  cavity. 

I* if/. — In  this  sn^ject,  the  thorax  can  only  be  exploied 
behind  the  slionldcrs,  which  are  thick  and  possessed  of  little 
niooility.  The  dia])lira.inn  is  att^iched  to  the  upper  two-thirdfl 
of  th(^  last  rih,  and  to  the  three  ribs  next  in  front,  imme- 
diately above  their  lower  third,  so  that  all  above  and  m  front 
of  tliis  responds  to  tlie  thoracic  viscei'a. 

l)u[/  and  Cat. — The  thorax  of  these  animals  is  nearly  all 
opeii  for  ixaniination.     The  shoulders  are  thin  and  extremely 
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In  these  it  is  necessary  to  kneel  and  keep  the  body  in  a  con- 
strained postnre,  which  distracts  the  attention  and  pro- 
Tents  the  proper  appreciation  of  the  varions  healthy  or  ' 
morbid  symptoms  elicited.  The  most  convenient  position 
for  the  smaller  animals  is  standing  on  a  table,  by  the  side  of 
which  the  investigator  may  stand  or  kneel  as  convenience 
dictates.  By  placing  them  upon  their  sides  or  back,  the 
sternal  and  contiguous  regions  may  be  most  conveniently 
examined. 

For  the  better  description  of  healthy  and  morbid  symp- 
toms, and  to  afford  some  guidance  in  exploring  this  part,  the 
thorax  is  mapped  out  into  separate  regions.  Two  ideal  lines 
are  drawn  from  the  posterior  border  of  the  shoulder,  in  the 
direction  of  the  central  axis  of  the  body  as  far  as  the  last 
rib,  or,  in  the  case  of  the  ox,  the  second  last  These  lines 
are  placed  at  equal  distances  from  each  other,  and  form  the 
extremities  of  the  ribs,  so  as  to  divide  the  lateral  aspect  of 
the  thorax  into  three  equal  regions.  The  lower  line  may  be 
said  to  extend  along  the  superior  border  of  the  large  pectoral 
muscle  and  the  external  oblique  of  the  abdomen,  while  the 
upper  is  midway  "between  this  and  the  lower  margin  of  the 
lougissimus  dorsL  The  other  regions  are  designated  the 
saperior,  median,  and  inferior. 

It  remains  to  consider  the  indications  of  health  and  disease 
obtained  from  these  various  regions  when  subjected  to  physi- 
cal examination.  In  the  following  pages  will  be  considered, 
neriatim,  the  various  methods  of  diagnosis,  and  at  the  same 
time  will  be  discussed  the  advantages  of  their  individual  ap- 
plication to  all  parts  of  the  respiratory  tract. 

Here  let  the  reader  be  warned  against  the  too  common 
error  of  supposing  that  he  may  learn  to  elicit  the  symptoms 
and  to  give  to  each  its  proper  importance,  by  giving  close 
attention  to  any  written   description.     Wi\»\io\i\»  %&sa!\\x!(s\x& 


tance  of  one  ali'eady  \vell-vers( 
to  be  indispensable  to  satisfact 
ought  not  to  be  directed  exclusi 
inquiry,  nor  should  a  conclusio 
having  resort  to  all  the  differer 
particular  case.  Thus  the  fai 
symptoms  will  be  corrected  bi 
all  that  can  be  elicited  point  in 
satisfactory  opinion  as  to  the  c 
arrived  at. 

For  the  application  of  auscu 
we  are  indebted  to  Delafond  ai 
to  introduce  Laennec's  discove 
who,  by  industriously  availing 
means  of  observation,  advance 
considerable  perfection. 

Nasal  chambers. — In  the  he 
soft  blowing  noise  may  be  heart 
nostrils.  The  sounds  of  the  t 
intensity.     After  exercise  it  is 
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passage  is  otherwise  diminished,  as  by  a  polypus  or  foreign 
object,  a  load  blowing  sound  is  induced,  which  may  exist  in 
one  or  in  both  nostrils.  K  the  passage  is  still  farther 
diminished,  the  sound  acquires  a  whisUing  character.  These 
noises  generated  in  the  nose  may  be  distinguished  firom 
those  originating  in  the  larynx  or  elsewhere,  by  their  gradu- 
ally decreasing  in  pitch,  as  examined  first  on  the  nasal  bones, 
next  over  the  larynx,  and  latterly  over  the  trachea  and 
thorax.  Sounds  generated  elsewhere  often  appear  very  loud 
when  heard  at  the  nostrils,  but  may  be  readily  referred  to 
their  proper  place,  by  auscultating  successively  the  waUs  of 
the  diflTerent  portions  of  the  respiratory  tract 

Larynx, — ^When  the  ear  is  applied  over  the  larynx,  or 
upper  end  of  the  trachea,  in  a  healthy  animal,  a  soft  and 
very  slight  murmur  is  observed. 

In  a  diseased  condition,  when  there  is  a  diminished  orifice 
tar  the  transmission  of  air,  a  dry  whistling  sound  is  pro- 
duced This  symptom  is  a  result  either  of  distortion,  of 
mechanical  compression,  or  of  atrophy  of  the  laryngeal 
muscles,  with  imperfect  separation  of  the  vocal  cords,  as  a 
result  of  lesion  of  the  recurrent  nerva  If  the  subject  is  put 
to  severe  exercise,  the  sound  becomes  louder  and  assumes  a 
aonoious  character,  to  which  the  name  of  roaring  has  been 
given.  When  the  orifice  is  smaller  the  tone  is  shriller,  and 
the  condition  is  known  as  whistling.  The  above  refers  to 
dry  sounds  produced  in  the  larynx,  but  a  soft  whistling 
may  likewise  exist,  as  in  the  case  of  acute  laryngitis,  when  a 
considerable  secretion  of  mucus  has  taken  place.  This  may 
intermit  on  the  occasion  of  the  larynx  being  cleared  by 
nmghing.  By  auscultating  the  huynx  and  trachea,  the 
sound  can  easily  be  localised. 

Windpipe, — The  trunk  of  the  trachea  generally  yields  no 
sound.     At  its  superior  extremity  may  be  heard  a  modified 
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laryiiiieal  muiniur,  while  close  to  its  entrance  into  the  thorax 
th(  re  is  a  l)lowinir  sound,  resulting  froin  the  rushing  of  air 
into  and  out  of  tlie  lu'onchial  tubes.  This  sound,  which  is 
luost  jiroloii^ed  in  expiration,  is  called  traclieo-bronchial 
7^espiration.  Sliould  liquids  be  effused  into  the  bronchia, 
this  chaii'jios  to  a  nmcoiLS  rale,  which  may  be  accompanied 
by  a  hissing  or  <jarrjling  rale.  When  the  bronchia  contains 
blood,  tjie  rale  is  spumous  or  frothy. 

CJtest. — In  tlu"  healthy  chest  two  distinct  sounds  may  be 
I)ei('eived  in  orciinaiy  respiration.  These  are  the  vesicukr 
and  hranchidl  or  tubal. 

The  vesicular  sound,  or  respirator}/  murmur,  as  it  is 
sometimes  called,  seems  to  result  from  the  -passage  of  air 
through  the  narrow  ultimate  bronchia  in  their  entrance  into 
and  exit  from  the  somewhat  larger  air  sacs,  and  also  from 
the  dilatation  of  the  latter.  It  is  a  soft  diffused  murmur, 
eom|)ared  to  the  rustling  of  a  gentle  breeze  among  green 
leaves,  but  umst  be  heard  to  be  fully  appreciated.     It  13 
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:hereby  preventing  the  dilatation  of  the  thorax.  The  species 
)f  animal  influences.  •  Thus  the  horse,  goat,  dog,  pig,  and 
)irds  present  an  intense  respiratory  murmur;  in  sheep  it  is 
perceptibly  diminished,  while  in  the  ox,  cceteris  paribus,  the 
lound  is  very  distinctly  less.  Lastly,  in  young  animals  this 
nurmur  is  decidedly  stronger  than  in  adults,  and  is  known 
IS  puerile,  or  in  the  case  of  the  lower  animals,  juvenile 
respiration — (Leblanc).  This  peculiarity  in  young  animals 
v-ould  seem  to  depend  on  the  smaller  size  of  the  air  sacs, 
Old  the  greater  elasticity  of  the  lung  substanca  In  very 
»ld  subjects  it  becomes  very  weak,  and  is  known  as  senile. 
jidependently  of  these  sources  of  difi*erence,  considerable 
Qodification  may  be  met  without  any  apparent  cause, 
ji  such  cases,  the  two  sides  of  the  chest  in  the  same 
"egion  ought  to  be  compared,  or  two  parts  on  the  same 
ide,  which  normally  present  the  same  indications,  and  if 
hese  do  not  correspond,  an  abnormal  condition  is  to  be 
nferred. 

The  term  bronchial  or  tubal  sound  were  perhaps  more 
)roperly  applied  to  that  heard  on  laying  the  ear  over  the  lower 
nd  of  the  trachea,  in  front  of  the  thorax.  This  sound  has  been 
Iready  referred  to  as  the  trachea-bronchial.  The  term  bron- 
iiial  is  applied  to  the  healthy  sound  perceived  immediately 
behind  the  shoulder  in  the  superior  region  of  the  chest.  It  is  a 
omewhat  harsh  blowing  sound,  dependent  on  the  column  of 
lir  striking  against  the  walls  of  the  bronchial  tubes  in  its 
xmrse  to  and  from  the  air  cells,  with  some  superadded  respira- 
017  murmur  from  a  small  intervening  portion  of  lung  tissue 
Phe  bronchial  sound,  so  far  at  least  as  its  blowing  noise  is 
ioncemed,  differs  from  the  vesicular  in  being  almost  as  intense 
ind  prolonged  in  expiration  as  in  inspiration.  It  likewise 
liffers  in  having  a  distinct  interval  between  the  inspiratory 
ind  expiratory  sounds,  dependent,  no  doubt,  ow  \)[i^  Myccl^ 
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requisite  to  convey  an  impulse  from  the  ultimate  cells  to  the 
larger  bronchL 

Some  consideration  of  the  existence  and  pitch  of  these 
sounds  in  the  various  regions  of  the  chest,  and  in  the  different 
animals,  is  essential 

1.  Horse. — In  this  animal  it  will  be  remembered  that  we 
can  only  auscultate  with  profit  behind  the  shoulder.  This  is 
scarcely  true  as  regards  young  foals,  and  very  thin  animals, 


..— p[>KLAyo2rD.)— HoTBe'i  chest  opened  from  the  right  ride,  and  indicatixig  the 
Bf  toe  heart  and  Inngs. 


in  which  the  shoulder  is  moveable,  or  so  destitute  of  muscle 
tihat  it  can  be  auscultated  on  the  antea  and  postea  spinati 
roBSse.  Even  in  these,  however,  and  especially  in  the  latter 
csase,  the  sounds  of  respiration  are  so  mixed  up  with  those  of 
the  heart  or  large  blood-vessels,  that  they  afford  no  very  satis- 
GtK^tory  data. 


the  limb  is  carried  for 
heard  over  tlie  fiftli  ai 
])ackward.s  it  diniini. sli 
the  sixteenth.  In  th 
carried  forwards,  and 
above  the  elbow,  the  v 
"the  fourth,  fifth,  sixtl 
decreases  in  pitch  to  tl 

(6)  Left  side.  The  s 
from  that  of  the  righ 
marked  vesicular  mur 
ribs,  where  the  base  of 
portion  of  lung;  the  sc 
eighth,  and  ninth  ribs,  f 
diminishes.  In  the  lo 
sixth  ribs,  the  sounds  c 
tory  murmur  is  heard  < 
diminishes  gradually  fr 

Superadded  natural 
the  middle  and  lower 


CHAPTER  IX. 

ORGANS  OP  BESPIRATION. 

AoKiiUation  continued. — Ox;  right  side;  left  aide. — Sheep — Groat—Pig — 
Dog — ^Bird. — Abnormal  sounds. — Vesicular  sound  increased  or  dimin- 
idled. — Supplementary  respiration. — Variations  of  bronchial  sounds. — 
Biles. — Sonorous — Sibilant — ^Mucous  r^e. — Metallic  tinkling. — Friction 
acNmd. — Gurgling  or  splashing  sound. — Cough. — Bronchial,  cavernous, 
and  amt>horio  sounds. — Percussion — Horse — Ox,  and  other  animals. — 
Fialpalion.  — Mensuration.  —  Suocussion.  —  Diseases  of  the  respiratory 
organs. — Epistaxis. — Nasal  catarrh. — Coryza,  simple  and  malignant. — 
Chronic  nasal  discharge. — Nasal  gleet — Ozoena. — Injection  of  the  nose. 
— ^Bey's  tube. — Accumulations  of  pus  in  the  sinuses. — Trephining  the 
nnuses. — Impaction  of  the  guttural  pouches. — A  g^rass  cold. —  Hyoverte- 
broiomy. — Abscess  of  the  turbinated  bones. — Disease  of  the  facial  bones. 
— Malignant  sore  throat  of  horse  and  ox. — ^Tracheotomy. — Sore  throat 
or  Larjmgitis. — (Edema  glottidis. — Angina. — Cynanche. — Quinsy  of  pig. 
— ^TracheitiB.— Croup. — Fracture  of  the  trachea. — Congestion  of  lungs. 
— Pulmonary  apoplexy. — How  to  i^ply  mustard  to  the  chest. — Bronchitis. 
— Collapse  of  the  lung. 

2.  Oa;, — (a)  Right  side. — In  the  superior  region  the  vesi- 
cnlftT  sound  is  well  marked  &om  behind  the  shoulder  to  the 
level  of  the  tenth  rib,  from  which  it  gradually  decreases  in 
intensity,  to  be  lost  opposite  the  eleventh.  In  the  median 
legion  a  loud  and  sometimes  rather  rude  respiratory  murmur 
is  heard  over  the  fourth  and  three  following  ribs,  which, 
however,  gradually  decreases  from  the  seventh,  and  is  lost 
over  the  tenth  or  eleventh.    In  the  lower  rej^on.  Wi^  ^\xxA 
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may  be  said  to  be  bronchial  over  the  fourth  and  fifth  ribs, 
evidently  on  account  of  the  considerable  tube  passing  to  the 
anterior  lobe  of  the  right  lung.  From  the  sixth  to  the  ninth 
rib  it  is  vesicular,  and  its  force  decreases  from  before  back- 
wards. 

(fc)  Left  side.  The  superior  region  simply  repeats  that  of 
the  right  side.  In  the  median  region,  the  only  difference  is, 
that  the  sound  is  more  feeble  over  the  fourth,  fifth,  and  sixth 


Fi«.  136.— View  of  left  lung  of  ox  in  «ii«. 


riba.  In  the  inferior  region,  a  feeble  respiratory  murmur  is 
heard  over  the  fourth  rib;  this  increases  over  the  fifth  and 
sixth,  and  then  decreases  as  far  as  the  eighth  or  ninth. 

In  cattle,  as  in  horses,  a  rumbling  intestinal  sound  will 
frequently  be  noticed  It  is  usually  confined  to  the  posterior 
part  of  the  right  side,  and  to  the  superior  and  median 
regions.     It  seems  U)  originate  in  the  coiivoVa\ioxk&  oi  m\£^ 


Anotlier  source  of  en 
the  extravasiition  of  ai 
this  sound  may  be  rei 
its  being  increased  by 
the  same  regions  as  th 
may  be  often  lieard  a  s 
ing  from  the  active  coi 
tents,   and  most  com 
gurgling  sound  may  I 
inferior  region  on  the  1 
passage  of  liquid  firom 
vice  versa.     These  all 
in  occurring  at  irregula 
the  rhythm  of  respirati« 
Sheep, — In  the  shee 
to7'y  mui-mur  may  be 
Tlie  moveable  shoulde 
examination  of  the  an 
heart  being  entirely  si 
from  the  size  of  the 
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Oo(U. — The  normal  sounds  resemble  those  of  the  sheep, 
vith  this  difference,  that  they  are  much  more  intense.  In 
the  latter  respect  they  exceed  even  those  of  the  horse's  chest. 

Pig. — Seldom  can  this  animal  be  coaxed  into  suflScient 
quietness  to  allow  of  auscultation.  When  he  does  submit  to 
such  an  examination,  the  respiratory  murmur  may  be  heard 
witk  tolerable  distinctness  over  all  that  space  between  the 
shoulder  and  the  last  rib.  In  the  front  of  the  superior 
i^on  it  is  complicated  with  a  tubal  sound.  The  only  super- 
added sounds  are  slight  borborygmi  in  the  middle  and  lower 
regions  posteriorly.     In  fat  pigs  auscultation  is  impossible. 

Dog, — ^The  race  of  dogs  in  general,  and  greyhounds  in 
particular,  present  a  very  strong  vesicular  murmur,  audible 
«(ver  the  whole  chest.  Though  feebler,  and  somewhat  con- 
fbtmded  with  the  sounds  of  the  heart  on  the  level  of  the  fourth, 
fifth,  and  sixth  ribs,  it  is  still  distinctly  marked  on  both 
aides  at  this  point  In  the  anterior  portion  of  the  upper 
region,  it  is  complicated  with  a  tubal  sound.  The  superadded 
natural  sounds  are  similar  to  those  noticed  as  occurring  in 
the  pig. 

Birds. — The  stethoscope  applied  to  the  thorax,  and  espe- 
cially below  the  wing,  detects  a  strong  vesicular  sound  which 
often  becomes  harsh  or  rude.  It  is  calmer  as  heard  over  the 
back;  and  over  the  sternum,  especially  in  palmipedes,  it  is 
often  im'paxseptible. 

Abnormal  Sounds. — ^These  are  extremely  numerous  and 
complicated,  frequently  running  into  each  other,  and  produc- 
ing sounds  of  every  grade,  which  prove  very  perplexing  to 
all  but  the  most  practised  ear.  In  reading  the  subsequent 
remarks,  it  must  be  understood  that  the  typical  sounds  only 
are  given,  and  in  practice  the  auscultator  is  left  to  refer  each 
of  the  many  modifications  to  that  to  which  it  seems  most 
closely  to  approximate. 
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AbDonnal  sounds  consist  dlh^fr  iti  modMcatimi  of  th 
normal  respiratrOiy  sounds,  or  in  supcnulded  j|OiiD(b  ^iitindf 
distinct  in  their  nature. 

The  vesicular  sotmd  may  heiBi*rea»ed  in  piieb,  it  nuiir  W 
Uimiiitshed,  or  it  may  bo  ffltitirely  wanting* 

Wlien  the  respimtoiy  mumiur  is  mnve  inti?ni*e  thaa] 
this  intensity  is  %md  to  be  general  when  heard  over  (he  < 
surface  of  the  thoracic  walls*  and  partial  wheii  beiid  mifi/tW 
a  portion  of  that  surface.  The  intensity  miiy  W  ^tirfi  ii  ^ 
simulate  juvenile  respiratioti^or  it  may  Lave  mmv  tniltmim^WBt 
the  I'espiratory  sound  heard  normcilly  Iwhind  thtr  mpeaa 
pait  of  the  shoulder  eattended  to  other  pjirt*  of  iht  vhf^  A 
general  inereaj^e  in  the  rajpiratory  murmur  resulta  from  mj 
cause  which  accelerates  rescpiratiou.  Thus  it  results  from 
active  exercise,  or  from  the  high  fever  which  ziceompifliitt 
the  majority  of  acute  maladies.  The  inci^ease  of  the  iTS|jim- 
tory  niunuur  in  one  lung  alone,  or  in  different  partK  of  ene 
or  both  lungB,  invariably  dei>eiid8  on  aonie  ok^ttruelioiri  to  llfcc 
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numary  tissue,  which  thereby  becomes  a  better  conductor  of 
sound,  and  enables  us  to  hear  the  sound  of  bronchi  over  a 
greater  extent  of  surface. 

Diminution,  like  augmentation,  of  the  sound  may  be  partial 
or  general  Partial  diminution  commonly  results  from  pul- 
monaiy  congestion,  is  accompanied  by  a  supplementary  mur- 
mur in  otiier  parts  of  the  lung,  and  is  succeeded  by  the 
humid  crepitant  r&le,  w^hich  announces  the  onset  of  inflamma- 
tion. It  is  likewise  an  accompaniment  of  emphysema,  in 
which  air  readily  enters  the  dilated  air  sacs,  or  adventitious 
▼esicles,  but  cannot  be  expelled  in  consequence  of  the  l\mg 
tissue  having  lost  its  elasticity. 

General  diminution  of  the  murmur  may  depend  on  nu- 
merous causes,  and  frequently  such  as  do  not  directly  impair 
the  thoracic  viscera.  Thus  it  may  depend  on  certain  diseases 
of  the  brain  causing  sluggish  respiration.  Anaemia  or  low 
fevers  may,  by  their  prostrating  influence,  lead  to  a  similar 
result  The  same  remark  applies  to  enteritis,  peritonitis,  or 
any  violent  abdominal  pain  which  renders  the  breathing  slow 
and  carefiiL  Obstructions  in  the  glottis  or  trachea  may  act 
in  a  similar  way.  Percussion  will  enable  the  practitioner  to 
ascertain  the  healthy  condition  of  the  lung  in  these  various 
cases.  The  cause  may,  however,  reside  within  the  thorax,  as 
tuberculosis  with  calcareous  deposition,  catarrhal  bronchitis 
witii  an  abundant  secretion  which  blocks  up  the  greater  part 
of  the  small  bronchial  tubes,  or  general  emphysema,  in  which 
the  Inng  has  lost  its  elasticity.  In  the  case  of  the  last  lesion 
there  is  generally  consistent  bronchitis,  and  percussion  detects 
an  abnormal  resonance. 

Various  other  modifications  of  the  respiratory  murmur  are 
occasionally  met  with.  Thus  the  sound  may  be  absent  at  the 
commencement  of  respiration,  but  appears  towards  its  con- 
clusion ;  this  seems  to  result  from  some  obsliuc\iiOTv,«i%TCi\i^<^\v^ 


IS  intenniiJied,  aiici  beeiiK^  lu  ]^uuc« 
sive  jerks.  This  is  connnon  in  pl( 
pain  prevents  the  subject  taking 
tion. 

Complete  absence  of  the  vesicula 
sources.  It  may  result  from  hej 
haB  been  preceded,  and  in  case  oi 
by  a  crepitant  r&le.  K  dependc 
splenisation,  no  crepitant  r&le  will 
is  generally  accompanied  by  a  ti 
the  cavity  of  the  pleura  is  not  a 
both  lungs,  according  to  circumst 
the  fluid.  Such  cases  are  genei 
sounds,  and  always  exhibit  the  (J 
the  thorax.  By  turning  the  se 
backs,  such  cases  can  thus  afford  tl 
of  their  character.  These  two  ar 
of  this  symptom.  Others,  howev< 
oh  one  or  more  large  bronchial 
lous  deposition,  or  the  occlusion 
TM1C  mnmiQ  f\T  fibriTioiis  exudatic 


ATJSCULTATION.  621 

:to  some  extent    In  such  instances,  the  sound  generated  in 
the  larger  bronchial  tubes  is  conducted  along  the  unyielding 
walls  of  the  smaller  tubes,  and  through  the  hepatised  tissue, 
which,  from  its  increased  density,  has  become  a  better  con- 
ductor of  sound,  so  that  it  ultimately  falls  upon  the  ear  with 
nearly  all  its  original  intensity.     If  such  a  case  has  been 
previously  watched,  a  crepitant  riLle  will  be  found  to  have 
preceded  the  bronchial  respiration.      Extensive  deposition 
of  tubercle,  from  its  causing  more  or  less  pulmonary  con- 
densation, will  give  rise  to   symptoms  of  a  similar  kind. 
Bronchial  breathing  may  result  from  dilatation  of  the  bron- 
chial tubes  without  any  pulmonary  condensation;  when  con- 
joined to  the  latter  condition,  this  gives  the  loudest  variety 
of  tubal  respiration.     Pulmonary  emphysema  may  likewise 
induce  this  condition ;  but  in  this  case,  the  absence  of  con- 
densation may  be  ascertained  by  percussion,  while,  from  the 
frequent  co-existence  of  bronchitis,  crepitant  and  dry  sibi- 
lant rfiles  are  common  accompaniments,  and  the  cough  is 
small,  short,  and  feeble.     In  dyspnoea  from  section  of  the 
recurrent  nerves,  or  in  paralysis  of  the  muscles  of  the  glottis 
from  other  causes,  bronchial  respiration  may  be  heard  over 
the  greater  part  of  the  chest  independently  of  pulmonary 
condensation;  this  is  well  observed  in  cases  of  roaring. 
Notwithstanding  the  frequency  of  this  symptom  with  con- 
densation of  the  lung,  it  is  not  invariably  met  with  in  such  a 
case.     Thus,  when  an  entire  lung  is  hepatised,  the  air  in  the 
corresponding  organ  is  placed  in  a  condition  of  stasis,  and  the 
solid  mass  meanwhile  transmits  the  vesicular  murmur  of  the 
opposite  lung,  so  that  the  healthy  normal  sound  is  retained. 
In  other  cases,  though  the  bronchial  sound  is  audible,  yet, 
from  its  having  traversed  a  solidified  lung  of  little  density, 
the  sound  has  become  modified,  and  strikes  upon  the  ear  with 
more  of  the  softness  of  the  vesicular  than  t\ve  u^wsJi  dwa.\%R.- 


tlie   .smaller  tui)es.     uccaMwiiAnj 
and  jMnverful,  seeniiiiji:  to  origiiii 
trunks;  in  this  case  it  is  sometin 
It  may  be  further  modified  by 
which  opens  by  a  large  orifice  ii 
sound,  in  this  case,  has  a  peculi 
bling  that  produced  by  blowing 
or  porcelain  vessel,  and  is  knowi 
When  preceded  or  accompanied 
pulmonary  inflammation,  and  a  < 
ing  the  smell  of  decomposing  ar 
probably  resulted  from  gangrene 
charge  is  white  or  purulent,  a  la 
be  diagnosed,  while,  in  some  fei 
of  softened  tuberculous  matter, 
municates  with  a  bronchial  tube 
resulting  respiratory  sound  is  c 
very  fairly  imitated  by  blowin 
The  usual  cause  of  this  sound 
thorax,  and  a  narrow  commnnii 
♦i»«  ^imiTMi  and   A  bronchial  t 
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of  natural  sounds,  another  series  have  to  be  mentioned,  which 
are  essentially  distinct  from  the  sounds  of  health;  these  are 
called  rdles  or  rattles.  They  are  called  dry  or  humid, 
according  as  they  convey  the  idea  of  air  passing  through  a 
dry  tube  or  one  containing  liquid.  The  dry  r&les  depend 
on  a  narrowing  of  the  bronchial  tubes,  trachea,  or  larynx, 
fipom  the  deposition  of  a  viscid  mucus  in  layers  over  the 
mucous  membrane.  The  shrillness  of  the  sound  depends  on 
the  narrowing  of  the  tube,  and  the  dry  rales  have  accord- 
ingly been  referred  to  two  principal  standards,  the  sonorous 
and  the  sibilant  The  sounds  of  the  subcrepitant  r&les  con- 
vey the  idea  of  bubbles  of  air  bursting  in  passing  through  a 
liquid.  They  vary  necessarily  with  the  size  of  the  bubbles 
from  which  they  are  produced.  The  chief  varieties  are  the 
mueatts,  the  crepitant,  and  the  subcrepitant. 

The  sonorous  rdle  has  been  likened  to  the  humming  of  a 
gnat^  the  cooing  of  a  wood-pigeon,  or  the  bass  notes  of  a 
violin.  From  these  supposed  resemblances  it  will  be  inferred 
that  it  is  liable  to  considerable  modification  of  tone.  The 
deepest  or  gravest  tones  are  necessarily  formed  in  the  largest 
tubes.  It  frequently  results  in  the  early  stages  of  bronchitis 
from  swelling  of  the  mucous  membrane.  It  is  usually  very 
transient,  from  the  mucus  which  causes  it  being  removed 
by  coughing;  but  even  when  permanent,  does  not  last  over 
two  or  three  days,  when  it  is  replaced  by  the  mucous  rale. 
In  the  majority  of  cases,  too,  it  is  very  irregular,  and  can 
seldom  be  heard  with  every  successive  respiratory  movement. 
It  is  sometimes  accompanied  by  the  sibilant  or  mucous  rales, 
the  former  dependent  on  the  smaller  tubes  being  in  a  similar 
condition,  and  the  latter  on  some  portion  of  the  tubes  having 
commenced  to  secrete  actively.  The  sonorous  is  sometimes 
modified  so  as  to  form  what  is  known  as  the  dry  mucous 
rdle.     In  this  case  a  piece  of  tenacious  mucua  \a  «AXar\v^^  \.^ 


ous  rale,  but  is  geiieratea  in 
larger,  when  their  capacity  is  vei 
a  low,  whistling  sound,  heard  durh 
or  both,  and  subject  to  the  same 
terraption  and  duration,  as  the 
latter,  too,  it  commonly  owes  ita  oi 
itis,  though  it  is  likewise  saidt 
puhnonary  emphysema. 

In  certain  cases,  these  sound 
themselves  into  a  hissing  noise 
on  some  alteration  in  the  calibi 
enough  to  be  heard  without  app 
these  sounds  constitute  wheeling 

The  term  miLCOtAa  rdie  has 
produced  in  the  bronchial  tub 
through  mucus,  pus,  or  blood, 
permanent;  in  the  former  case  i1 
ing  or  even  excited  breathing,  eit^ 
clear  the  tubes  in  which  it  is  g 
much  modified  according  to  the 
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blowing  a  large  number  of  soap-bubbles  in  a  viscid  lather. 
This  noise,  which  may  be  accompanied  by  a  slight  gurgling, 
IB  best  heard  behind  the  shoulder  in  the  median  region;  it 
may  also  be  heard  over  the  lower  end  of  the  trachea.  With 
more  rapid  breathing,  in  bronchitis,  when  the  secretion  has 
been  well  established — ^in  chronic  bronchitis,  or  when  pus 
from  a  pulmonary  abscess  has  been  discharged  into  the 
tabes — ^the  bubbles  are  of  median  size,  and  the  sound  cor- 
tespondingly  modified.  It  may  be  imitated  by  blowing  a 
number  of  large  and  small  soap-bubbles,  so  that  they  burst 
amultaneously.  The  bubbles  may  burst  separately,  or  a 
number  at  once,  so  that  the  sound  may  be  continuous.  This, 
which  is  sometimes  called  the  sub-mucous  rdle,  is  heard 
both  in  inspiration  and  expiration.  When  air  pa^es  through 
ftiid,  in  an  enlarged  bronchus  or  a  pulmonary  cavity,  the 
sound  is  modified  accordingly,  and  takes  the  name  of 
cavemoua 

The  crepitant  rdle  is  a  very  fine  crackling  sound,  variously 
likened  to  the  crackling  of  common  salt  when  subjected  to 
lieat,  to  that  caused  by  a  sponge  expanding  in  water  after 
liaving  been  compressed  in  the  hand,  or  to  the  sound 
developed  by  rubbing  a  lock  of  hair  between  the  finger  and 
tlmmb  close  to  the  ear.  It  is  developed  exclusively  in  the 
ultimate  bronchial  tubes  or  the  air-cells,  and  is  ascribed 
either  to  the  passage  of  air  through  a  viscous  mucus  in  the 
£xnner,  or  to  the  separation  of  the  walls  of  the  latter,  which 
lutve  been  agglutinated  together  by  the  same  material  It  is 
only  heard  in  inspiration,  which  would  support  the  latter 
tipinion,  and  may  be  taken  as  a  tolerably  certain  diagnostic 
mga  of  pneumonia.  By  carefully  auscultating,  we  find  it  to 
Imeoede  the  march  of  hepatisation  in  an  inflamed  lung,  and 
in  a  aimilar  way  the  removal  of  the  consolidation  is  followed 
hy  a  xecnrrence  of  the  crepitant  i&le.    In  the  latter  case  it 


flammation,  tending  to  gangrene 
pneumonia  in  cattle,  in  which  fil: 
the  ultimate  bronchia  and  air-eel 
absent,  or  so  weak  as  to  be  all  bi 
practised  ear.  Even  when  it  is  he 
to  other  causes,  such  as  pulmonai 
rhage,  or  any  other  means  whei 
into  the  ultimate  bronchial  tubes 

The  9\ibcrepttamt  is  an  exagge 
It  holds  an  intermediate  place 
mucous  rsLle,  and  is  comparable  tc 
beer  or  other  liquid.  It  has  a 
mucous,  but  the  bubbles  seem  t 
sound  is  much  finer.  This  ral 
existing  broncho-pneumonia,  wi 
into  the  tubes.     It  is  the  spume 

Metallic  tinkling  is  another 
It  may  be  imitated  by  striking 
vessel,  or  by  applying  the  palm 
ear,  and  giving  it  a  smart  tap 
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side  of  its  walls  to  that  opposite,  as  a  result  of  sounds  trans- 
mitted from  the  deeper-seated  parts.  The  first-mentioned 
cause  is  undoubtedly  the  most  common,  and  is  commonly 
best  heard  after  the  animal's  position  has  been  changed.  Thus, 
when  the  patient  is  Ijdng,  the  collapsed  lung,  or  it  may  be 
shreds  of  &lse  membrane,  become  bathed  in  the  liquid,  which 
is  not  plentiful  enough  to  reach  these  parts  when  standing. 
On  changing  the  former  for  th^  latter  position,  accordingly, 
a  number  of  drops  fall  from  above  into  the  liquid  below,  and 
Aqr  will  be  found  to  succeed  each  other  with  a  gradually 
decreasing  rapidity  until  they  finally  cease  altogether. 

A.  friction  sound  is  developed  by  the  pleuree  as  a  result  of 
the  deposition  of  lymph  on  those  first  attacked  by  inflamma- 
tion. It  consists  in  superficial,  quick,  jerking  sounds,  com- 
parable to  that  heard  on  applying  the  palm  of  the  left  hand 
over  the  right  ear,  and  rubbing  its  back  softly  with  a  finger 
of  the  right  Few  jerks  are  heard  at  each  respiratory  act, 
and  chiefly  or  exclusively  at  the  lower  part  of  the  thorax, 
where  the  contained  organs  enjoy  the  greatest  freedom.  The 
sounds  are  most  marked  during  inspiration,  though  they  may 
likewise  be  produced  during  the  respiratory  act,  or  during 
the  beats  of  the  heart  from  the  movement  caused  by  the  con- 
traction of  that  organ.  They  are  especially  distinct  in  the 
cow  and  dog,  from  the  thinness  of  the  muscles  on  each  side 
of  the  sternum.  After  the  lapse  of  twelve,  twenty-four,  or 
thirty-six  hours,  the  sounds  usually  disappear,  on  account  of 
pleural  efiusion;  during  recovery,  when  the  efiused  liquid 
has  been  taken  up,  friction  is  again  heard  until  the  exuded 
lymph  has  been  absorbed.  It  is  accompanied  by  vibrations 
of  the  thoracic  walls,  perceptible  to  the  touch. 

Closely  allied  to  the  friction  sound  is  a  creaking  noise, 
developed  by  movement  in  a  layer  of  coagulated  lymph,  by 
which  the  costal  is  bound  to  the  pulmonic  plewi^. 


thorax  exists  in  tlie  smaiier  amu 
be  developed  by  succussioii — that 
the  larger,  movements  of  the  bod} 
The  (xmgh  cannot  be  auscultate 
in  the  lower  animals  as  in  man. 
fonner  by  compressing  the  first 
finger  and  thumb,  but  we  cannot, 
our  patients  to  take  a  full  inspira 
shorty  quick  cough,  the  sound  of 
the  air  compressed  in  the  broncl 
&ce  of  the  lungs.     Again,  in  1 
patients,  the  sudden  movement  < 
cult  to  keep  the  ear  in  close  app 
When  this  can  be  effected,  som 
obtained  from  the  cough.    As  h( 
gives  a  short,  dull,  indistinct  sou 
lungs  from  compression,  hepatic 
becomes  loud,  and  is  heard  over 
chest  according  to  circumstance 
from  dilated  bronchia.    When  a 
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Other  valaable  indicatioiis  may  be  obtained  by  coughing 
the  animaL  The  deep  inspirations  which  precede  and  follow 
a  cough  will  often  bring  out  indistinct  sounds  into  greater 
prominence^  and  enable  us  to  decide  as  to  their  character. 
The  clearing  of  the  air-passages  which  results  £rom  coughing 
will  likewise  temporarily  remove  certain  sounds,  such  as  the 
mncous  lAle,  by  obviating  th^eir  cause. 

In  auscultation,  be  it  remembered,  that  though  sounds  are 
generally  heard  in  greatest  intensity  closest  to  their  seat  of 
origin,  jet,  by  travelling  through  condensed  pulmonary  tissue, 
they  may  reach  the  ear  at  a  considerable  distance  with  nearly 
their  primitive  force.  Such  a  source  of  fallacy  will  often  be 
conected  by  the  indications  yielded  on  percussion. 

Percussion. 

The  methods  of  performing  this  operation  have  already 
been  indicated  (see  page  499.)  It  remains  to  mention  the 
aonnds  elicited  in  healthy  and  diseased  conditions  of  the 
chest. 

In  all  parts  of  the  healthy  chest,  when  the  proper  sub- 
stance of  the  lung  comes  into  contact  with  the  thoracic 
walla,  a  clear  sound  is  elicited  on  percussion.  This  varies 
with  the  force  of  percussion.  Thus,  when  the  surface  is 
lighUy  struck,  the  sound  though  low  is  clear,  proceeding 
only  from  the  more  superficial  air-sacs.  When  a  stronger 
impulse  is  made  over  a  part  containing  a  considerable  thick- 
ness of  lung  tissue,  the  sound  is  louder  and  even  somewhat 
sonorous.  If  the  patient  be  lying,  the  sound  may  be  modi- 
fied by  the  character  of  the  bed;  thus  it  will  be  more  reson- 
ant in  an  animal  reclining  on  a  hard  surfeu^e  than  on  a  soft 
yielding  material  To  a  certain  extent  the  sounds  on  the  one 
aide  may  be  taken  as  a  criterion  by  which  to  judge  the  con- 
dition of  the  opposite;  but  this  is  to  be  receive  m\k  ^^\!l- 
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niderabk  reservation.  Allowaoce  muat  lie  niade  feu 
podtion  of  the  heart  and  some  of  the  slxJumiBal  nwcen  in 
relation  to  the  two  m\m  of  the  chest,  in  Ymonx  demeirtie 
animals,  before  any  yutMictory  concludons  can  be  amvidi 
from  theii*  variations  in  rmonance.  ThiB  will  be  belleriUlt 
trated  bj  considering  fthoitiy  the  degreea  of  raHJUSii 
elicited  by  percussion  from  the  various  pitn^  of  the  thorax  i 
OUT  domestic  antmala  The  sonnda,  however,  vary  greadi 
on  the  same  paits  of  animals  even  of  the  ^iiunc  tf 
Thns,  in  the  case  of  ii  flat  or  ill-devdoped  cLes*.,  the  soui- 2  * 
much  less  marked  than  in  one  active  and  well-devclof»od;  tiiB 
Te8ult8  from  tlie  latter  containing  a  larger  qaatitity  of  auE^ 
and  having  the  individual  air-saca  better  fiUed.  K^j^ouaho^ 
is  always  much  reduced  by  a  fiiU  st^nnach,  or  any 
in  short,  which  prevents  tlie  perfect  iriHatioti  of  the  In 
In  order  to  obtain  a  satisfactoij  residt,  the  diSei^cit  pane  <€ 
the  lung,  and  espedally  the  eorrci* ponding  portioos  an  tbs 
two  sideSi  should  ba  e^o&uiintd  at  the  same  stage  of  dwi 
rr«.^nii^tni'v  firlu  — ^ — ■  ■        ji»8—b^^»^^^^^^^^^^^m 
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Right  side. — The  superior  region,  as  compared  with  that 
of  the  left  side,  diflSsrs  only  in  this,  that  in  applying  percus- 
sion behind  the  13th  rib,  very  little  force  must  be  employed, 
as  otherwise  the  arch  of  the  colon  will  give  a  sound  simu- 
lating that  of  an  emphysematous  lung.  The  median  region 
may  be  said  to  correspond  exactly  to  that  of  the  left  side. 
The  lower  region  is  clear  and  resonant  from  the  5th  to  the 
7th  rib,  but  from  the  8th  to  the  11th  it  is  nearly  entirely 
dttU,  from  this  part  responding  to  the  liver. 

Ox. — Lefi  side, — The  superior  region  is  very  resonant 
over  the  8th,  9th,  and  10th  ribs.  If  it  be  struck  very  gently 
between  the  latter  and  the  12th  rib,  the  diminished  resonance 
of  the  posterior  border  of  the  lung  may  be  still  brought  out, 
though,  if  struck  at  all  forcibly  in  this  region,  a  tympanic 
sound  is  produced,  due  to  gas  in  the  rumen.  The  median 
v^on  is  very  resonant  over  the  oth,  6th,  and  7th  ribs,  much 
less  so  over  the  8th  and  9th,  and  quite  dull  over  the  lower 
third  of  flie  10th,  and  half  the  11th;  this  dulness  proceeds 
from  the  abdominal  organs.  The  lower  region,  unlike  in 
the  horse,  shows  considerable  resonance  over  the  4th,  6th, 
and  6th  ribs,  from  this  part  lying  over  the  anterior  lobes  of 
the  right  and  left  lungs,  which  almost  completely  envelope 
the  heart  Prom  the  7th  to  the  9th  ribs,  the  resonance 
diminishes,  and  is  entirely  lost  in  the  lower  fourth  of  the 
latter,  as  well  as  over  all  the  ribs  behind  it.  In  young  and 
emaciated  subjects,  by  drawing  the  limb  forcibly  backwards, 
and  applying  the  pleximeter  as  firmly  as  possible  over  the 
first  two  ribs,  a  clear  sound  may  be  obtained. 

RifffU  side. — ^The  resonance  of  the  right  side  diflTers  little 
from  that  of  the  left;  the  resonance  is  sometimes  perceptibly 
less  posteriorly  on  account  of  the  presence  of  the  liver. 

In  very  thin  animals  a  clear  sound  is  produced  by  percus- 
sion in  the  foss^  of  the  scapula. 
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Sheep. — In  C'in]>loyiTif5  percussion  over  the  chest  of  tlie 
-lui'p,  tlie  tnllowino;  (Uffereiices  may  be  noticed: — 1st,  The 
i.  xuiMiKT  is  ( liiiivr  over  the  5th  and  6th  ribs  in  the  lower 
iv'jioii  (»r  the  l«.{r  si<le,  as  a  result  of  the  heart  being  cora- 
j>liidy  ('(ivcivil  l>y  the  anterior  lobe  of  the  left  lung.  2nil, 
Tli(  puliiioiiaiy  n^oiiaiiee  maintains  its  clearness  and  depth 
iiM.iv  posii  rinily  than  in  the  cow,  in  consequence  of  the 
iiiatoniiciil  ananirrnient  of  the  diaphragm  abeady  i-eferrtd 
•  •).  Tim-,  in  I  lie  superior  i-egion,  the  pulmonary  sound  be- 
■  "iiu^  I'.'NscKnT  o\or  the  11th,  thonujh  it  may  be  detected  as 
'■n  a-  tlie  ]'2[\i  (»r  loth;  in  the  median  region  it  diminishes 
tioni  tlie  Mil  to  the  11th,  where  it  is  hist,  while  in  the  lower 
iv-ioii  it  is  i:ia<lually  feebler  behind  the  7th  as  far  as  the 
lOth,  wlnio  it  is  n.placeii  by  dulness.  On  the  right  side 
:M.-teri<Mly,  the  resonance  of  the  abdominal  viscera  is  not  so 
llkt  ly  to  inttrft'iL*  with  the  proper  apj^reciation  of  thcit  of  the 
hill- 

Pf'[f. — Whrn  this  animal  is  emaciated,  it  may  afford  satifr 
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r^ons  a  distinct,  thongh  moderate  resonance  may  be 
observed  from  the  1st  to  the  8th  rib;  there  is  no  modifica- 
tion on  the  left  more  than  on  the  right  side,  over  the  region 
of  the  heart  In  all  dogs  in  moderate  condition  only,  percus- 
sion may  be  eflTected  over  the  two  first  ribs,  which  yield  a 
moderately  clear  sound,  and  over  the  anterior  and  posterior 
fossse  of  the  shoulder-blade,  which  in  their  turn  give  a  slight 
resonance,  though  of  a  much  less  distinct  character. 

Birds, — In  birds,  over  that  interval  between  the  thick  pec- 
toral muscle  and  the  wing  on  each  side,  a  clear  resonance 
IB  yielded  on  percussion.  A  less  marked  though  still  dis- 
tinct resonance  may  be  elicited  by  emplojdng  percussion 
along  the  back  in  the  interval  between  the  two  wings.  In 
examining  these  animals,  it  is  well  that  the  plcximeter  be 
small  and  thin,  and  that  the  strokes  of  the  finger  be  slight. 

In  states  of  disease  the  percussion  sound  may  be  aug- 
mented, diminished,  or  abolished. 

Augmentation  of  sound  may  be  partial  or  general  Partial 
augmentation  arises  from  an  obstruction  to  the  respirator}' 
process  in  the  remainder  of  the  lung  tissue ;  thus  when  one 
hug  is  hepatised,  its  fellow,  which  is  called  upon  to  perform 
its  functions,  must  take  in  an  increased  quantity  of  air,  and 
hence  becomes  abnormally  resonant  A  similar  result  will 
follow  effiision  into  one  or  both  pleural  sacs;  in  the  horse, 
when  in  this  condition,  the  resonance  will  be  exaggerated 
saperiorly,  while  dulness  exists  lower  down.  General  in- 
crease  of  resonance  is  especially  noticed  in  cases  of  extensive 
emphysema  In  this  case  the  character  of  the  sound  is  much 
more  clear  than  when  there  is  simple  exaggerated  respiration 
in  a  single  lung.  It  resembles  somewhat  that  produced  by 
percussion  over  the  left  flank  in  cases  of  hoven,  and  has  from 
this  been  designated  tympanic. 

Diminution  of  sound  may  be  general  or  partial     General 
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ilimiiiutinfi  of  n-sonanco  may  result  in  the  ox,  from  the 
|)ir>rn((  iwiHatli  till' costal  pleura  of  an  ext<?nsive  tuberea- 
!«nis  <l([)<).sit,  or  fnun  an  cxtendeil  fonnation  of  false  meiubrane 
nv«  r  tlu-  smic.  Till'  turnier  nuiy  often  be  distinguished  from 
tiu'  latter,  by  its  l>eing  accompanied  or  preceded  by  a 
<listii}rt  friction  sound,  audible  on  auscultation.  A  third 
(•au>o  (•i'i:«'nrnil  diniiiiislicd  resonance,  is  a  uniform  deposit 
ihrouiilioia  the  liniir^  of  cancertnis,  or  other  abnormal  mate- 
rial. Tlir  causrs  of  jiai-tinlly  diminished  resonance  are:— a 
j'inuinsrribi-d  fals(»  nicn\brano  on  the  pleurae,  or  the  infiltra- 
tion of  the  pulni(»nary  tissue  by  s^nne  liquid,  which  only 
[)artially  ])rovt.'Hts  the  cntnmce  of  air  intti  the  air  saci 
Thcio  may  lilawisc  be  liepatisation  of  a  small  ]X)rtion  rf 
lunii  tissue ,  but  tills  is  rea<lily  distinguished  from  the  causes 
jinvioiisly  nu'nti<»n(Hl,  by  the  presence  of  a  crepitant  rait* 
round  tlu-  licpatiscd  portion. 

Ahscncc  of  n-onance  is  never  observed  over  all  parts  of  the 
^■]w^t  at  till'  s.(uic  tin\o.     It  is  necessjiriJy  ciivumscribed,  and 
illy  dnc  c^itlior  to  hepatisation  of  Innjir  tissue,  or  tlit 
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mnimals,  but  in  these  we  can  easily  change  the  position  of  the 
body,  and  the  existence  of  liquid  may  be  diagnosed  from  the 
dulness  being  always  found  at  the  lower  part  of  the  thorax. 
Any  circumscribed  induration  or  large  cyst  in  the  lung,  may 
give  rise  to  dulness  over  a  limited  extent  of  surface. 

A  peculiar  sound,  called  the  crack-pot  sound,  may  be 
elicited  by  percussion  over  the  chest  in  certain  conditions  of 
the  lung.  To  represent  this  sound,  clasp  the  one  hand  in 
the  other  so  that  they  may  be  in  contact  all  round  the  palm, 
while  between  the  palms  a  space  is  left  containing  air,  then 
strike  the  back  of  one  hand  against  the  knee,  when  the  noise 
of  the  air  escaping  closely  resembles  the  crack-pot  sound. 
It  occurs  when  a  large  cavity  containing  air  opens  into  a 
bronchial  tube,  through  a  small  orifice,  and  will  probably 
he  accompanied  by  amphoric  breathing  and  cough. 

Palpation. 
By  this  term  we  understand  the  application  of  the  hand 
in  order  to  ascertain  the  condition  of  a  part.  It  is  chiefly 
important  from  its  assisting  in  the  diagnosis  of  pleurisy. 
If  an  animal  is  aflFected  by  this  malady,  whether  in  an  acute 
or  chronic  form,  firm  pressure  in  the  intercostal  spaces,  at 
the  diseased  part,  will  lead  to  wincing,  and  in  some  cases  to 
moaning,  especially  in  cattla 

Mensueation. 
Mensuration,  as  applied  to  the  chest,  consists  in  the  appli- 
cation of  a  cord  or  tape  to  the  similar  parts  of  the  two  sides 
of  the  chest,  in  order  to  ascertain  whether  any  diflference 
exists  in  their  relative  prominence.  For  the  larger  animals, 
a  tape  of  three  or  four  feet,  and  for  the  smaller,  of  one-and-a- 
half  to  two  feet,  may  be  employed  One  end  is  placed  immedi- 
ately behind  the  withers,  and  the  line  carried  downward  to  the 
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niitMlt'  nf  rlio  ^(nuini,  which  part  is  marked  by  a  knot;  a 
-«M  Miul  iiH  ;iMm  iiRiit  is  made  from  the  withers  to  the  lower  ead 
..f  tlir  '^xh  iil>.  «»r  tlif."  commencement  of  the  cartilages  of  the 
t'Mls*'  lil-,  Mild  .-iiiiilarly  marked;  a  third  measurement  Ls  made 
t'nnu  tli«'  Inwer  end  of  the  3rd  rib  to  the  commencement  of 
tlir  ( ill  tilnues  i»f  tlio  false  ribs;  lastly,  the  tape  may  be  car- 
rii'd  In  Mil  till"  ]»<).>tori(»r  border  of  the  shoulder  along  the 
iiiiddl*.'  i(Lii«»n  of  the  chest,  as  far  as  the  last  rib.  The 
snnw  iin  i-uK  in«  iits  may  then  be  made  on  the  opposite  side 
i»f  tlu-  tliniMx.  t-Mo  ])eing  taken  that  they  be  always  made 
at  tliL'  >n]n<'  -tanc  of  the  respiratory  act,  as  otherwise  false 
re^iilt<  will  1)0  nl.taiiu'd.  It  is  well,  indeed,  to  measure  the 
ditr»n'iit  ]iarts  after  l)oth  inspiration  and  expiration,  that  any 
tlitlfnii{:'<'  ill  tlio  Lxi»aTision  of  the  two  sides  of  the  thorax 
may  l)c  a>«'«  itaiiu d.  In  some  of  the  smaller  animals,  as  the 
doii  and  >ln cji.  tlu*  variations  in  the  expansion  of  the  two 
>id«  s  of  tin-  tliMiax  maybe  noticed  by  insjiection  only;  in 
This  ra-<',  the  praotirioiuT  stands  at  a  short  distance  behind 
tin*  animals,  nud  exniLaiies  the  relative  movements  of  the  two 
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only  useful  whi&n  gaseous  and  liquid  matters  co-exist  in  the 
pleura;  in  such  cases,  however,  a  splashing  or  churning  sound 
may  be  heard  It  will  strike  eveiy  one  that  this  measure 
is  only  applicable  to  the  smallest  class  of  animals. 

DISEASES  OF  THE  RESPIRATORY  ORGANS. 

The  diseases  of  the  respiratory  organs  prevail  to  a  large 
extent  in  this  country,  and  may  be  classified  under  two  heads, 
— the  local  and  non-contagious,  the  general  and  contagious. 
I  mean  by  local,  more  particularly,  the  afiections  of  some 
part  of  the  respiratory  apparatus  due  to  a  cause  operating 
on  it  locally;  any  systemic  disturbance  being  a  secondary 
result  The  general  and  contagious  class  includes  malignant 
forms  of  angina  and  pleuro-pneumonia — in  which  the  local 
manifestations  are  but  secondary,  and  dependent  on  causes 
which  operate  on  the  system  generally. 

The  local  and  non-contagious  disorders  above  mentioned 
may  be  divided  into  acute  and  chronic,  but  more  commonly 
they  are  considered  in  the  order  of  succession  suggested  by 
the  relation  to  each  other  of  the  part  affected,  beginning  with 
tiie  nose,  and  passing  on  to  the  larynx,  trachea,  bronchial 
tubes,  lungs,  and  pleura.  I  shall  reserve  as  a  distinct  section 
of  this  subject,  to  be  considered  after  the  local  disorders,  the 
various  affections  which  are  due  to  organic  changes,  the 
results  of  injury  or  otherwise,  and  which  are  characterised  by 
difficult  breathing  or  dyspnoea.  Under  this  head  I  shall 
include  roaring,  asthma,  and  broken  wind. 

DISEASES  OF  THE  NOSR 
EpISTAXIS,  bE  HAEMORRHAGE  FROM  THE  NoSE. 

The  discharge  of  blood  from  the  membrane  lining  the 
nose  is  usuaUy  a  symptom  rather  than  a  special  disease.     It 
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is  iimic  (M^iiiinoii  in  the  ox  than  horse.  It  may  be  seen 
ill  t'iises  of  (liiniiic  nasal  catarrh,  in  glanders,  and  blood 
'lisordc'is.  It  is  also  the  result  of  local  uijury,  or  exu- 
(Intion  from  a  soft.  i)olypus,  and  may  supei-vene  on  active 
('X(rtion,  ('nul;hi^.L^  sneezing,  kc,  especially  in  a  plethoric 
aiiinial.  It  is  favoured  by  pressure  on  the  jugular  vems 
I'V  a  collai'. 

Tlio  flow  of  blood  occurs  from  one  or  both  nostrils  of  a 
iniudit  scarlet  or  dark  venous  hue.  In  malignant  diseases  it 
is  of  till'  latter  eolour,  and  dark  blood  clots  are  seen  dis- 
]K'rs(^d  over  the  lining  membrane  of  the  nose.  A  very  con- 
sidera))le  (piantity  of  blood  may  thus  escape,  and  the  owuew 
of  animals  l>ocomc  alarmed  as  to  the  result.  The  pulse  ii 
found  to  be  frequent  and  often  full,  the  breathing  laboured, 
and  the  animal  bespattering  the  blood  in  various  directioc* 
m  the  act  of  siuM'zing. 

Scliwaiz*  ha>  seen  epistaxis  in  the  ox  so  severe  as  t*) 
induee  him  to  jMsort  to  bleeding,  cold  applications  to  the 
head,  and  tin-  inreetion  of  vinegar  and  astriiiirenta  inta  the 
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Simple  Coeyza. 

Causes. — ^Exposure  to  wet  and  cold,  or  to  alternations  of 
temperature,  bad  ventilation,  and  damp  stabling.  Coryza 
is  firequently  noticed  in  animals  placed  in  new  buildings 
before  the  plastered  walls  have  had  time  to  dry  thoroughly, 
and  in  temporary  sheds  on  damp  ground,  where  no  attention 
la  paid  to  running  off  the  urine,  &c.  Weak,  ill-conditioned 
animals  are  more  subject  to  the  disease.  The  complaint  is 
common  in  the  eastward  of  Scotland,  and  almost  unknown 
to  the  south-west 

Symptoms, — Simple  coryza  is  indicated  by  sneezing,  red- 
ness and  dryness  of  the  pituitary  membrane,  soon  followed 
by  a  discharge  of  a  thin  colourless  and  irritating  secretion. 
Breathing  is  rendered  more  or  less  difficult  according  to  the 
state  of  engorgement  of  the  membrane  lining  the  nose,  and 
the  determination  of  blood  to  the  head  is  indicated  by  red- 
ness of  the  eyes,  tumefied  eyelids,  and  heat  over  the  frontal 
legion.  Febrile  sjrmptoms  vary  in  intensity,  being  aknost 
absent  in  some  cases,  and  severe  in  others.  In  two  or  three 
days  the  discharge  becomes  thick,  opaque,  and  purulent.  The 
more  ifree  the  production  of  pus,  the  more  rapidly  does  the 
disease  disappear,  and  resolution  occurs  by  the  rapid  dimi- 
nution in  the  quantity  of  the  discharge  and  the  restoration  of 
a  normal  condition  of  the  nasal  membrane.  There  is  always 
a  tendency  to  the  extension  of  congestion  and  inflamma- 
tion towards  the  throat,  and  then  cough  and  difficult  swallow- 
ing constitute  diagnostic  signs. 

Simple  catarrh  may  result  in  chronic  discharge  from  the 
nos^  either  due  to  a  persistent  suppuration  from  the  nasal 
membrane  itself,  or  from  the  sinuses  connected  with  the 
nose  If  the  flow  continues  beyond  a  fortnight  or  three 
weeks,  it  constitutes  a  chronic  catarrh  or  nasal  g\&^t». 


but  1  prefer  a  sack  or  nose-oag  j 
are  placed,  and  over  which  boilii 
pint  of  vinegar  thrown  on  the  st( 
application  more  activa  A  vei 
operation  consists  in  having  a  k( 
is  attached.  By  boiling  water  ii 
obtained,  which  can  be  directed 
to  the  di£itance  that  the  tube  it 
temperature  of  the  vapour  appli' 
brana    Care  must  be  exercised 

Malignant  Coryza — C 

This  has  been  called  the  glan 
siderable  confusion  exists  in  the  ^ 
of  the  horse  and  ox.  Hering  de 
cattle — catarrhus  sinuum  frontal 
of  strangles,  or  coryza  gangrei 
cattla  The  latter  malady,  it  is 
form  of  the  disease,  known  in 
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Oxffli  and  young  cows  are  chiefly  subject  to  the  disease,  old 
cows  larely. 

Symptoms, — The  premonitory  signs  consist  chiefly  in 
diarrhoea^  the  eyes  are  red,  dull,  dry,  and  the  head  hot 
Dnlness,  sunken  head,  a  shivering  fit,  followed  by  heat,  dry 
mojszle,  hot  mouth,  salivation,  discharge  of  tears  and  swollen 
qres^  with  intolerance  of  light,  and  even  turbidity  of  the 
aqueous  humour,  are  all  symptoms  of  the  early  staga  The 
mucous  membranes  are  of  a  blueish-red  colour,  pulse  fre- 
quent and  full,  heart's  action  feeble,  breathing  accelerated, 
and  painfiol  cough.  There  is  much  thirst,  urine  high  coloured, 
and  £BBces  black  and  hard 

.  In  the  second  stage,  which  appears  about  twenty-four 
hours  after  the  first  indication  of  illness,  the  catarrhal  symp- 
toms are  fully  developed,  the  discharge  is  ichorous  and  mixed 
with  blood,  and  accumulations  of  pus  occur  in  the  nasal 
sinuses,  over  which  there  is  much  heat  There  is  dulness 
on  percussion  over  the  frontal  sinuses;  red  patches  develope 
in  the  mouth,  and  the  cuticle  over  them  falls  off.  The  ap- 
petite is  totally  lost;  the  discharge  of  fasces  and  urine  is 
attended  with  pain,  and  there  are  pains  in  the  extremities, 
indicated  by  lameness,  &c.  Pregnant  cows  have  a  great 
tendency  to  abort. 

In  the  third,  or  nervous,  stage  there  is  an  increase  in  the 
nasal  discharge,  sloughing  of  the  schneiderian  membrane, 
and  of  the  secreting  structures  of  the  horns,  and  also  some- 
timea  of  the  hoofs.  The  horns  and  even  the  hoofs  drop 
oSl  Convulsions  and  symptoms  of  apnoea  immediately 
precede  death.  Near  Berlin,  in  1854,  false  membranes 
were  found  to  form  on  the  mucous  membrane  of  the  mouth 
and  respiratory  passages,  with  ulcerations  of  the  conjunc- 
tiva. 

After  death  the  signs  of  lesions  mentioned  xmAst  \5[i^\ift»ftL 


r,i2 


CHRONIC  NASAL  CATAERH. 


'  Syiii])to]iis'  arc  observed,  besides  ecchynioses,  and  it  is  said. 
also,  iiillaininatory  dianges  of  the  brain  and  spinal  cord- 
Tlii'  bniiii-substaiire  is  softened,  and  its  cavities  contain  fluid. 
Th(j  bl(»()(l-v(>sels  are  all  full  of  dark-coloured  blood,  and 
tlit^re  are  eccliyinoscs  on  the  serous  and  mucous  membranes 
j^enerally. 

The  disease  lasts  from  six  to  nine  or  eleven  days,  and 
usually  results  in  «leath.  The  animals  that  survive  are  blind 
and  sutlL'r  from  paraplegia. 

Treatment.  —  Bleeding  is  recommended.  Washing  the 
head  with  vincirar  and  wator,  or  applying  ice  to  the  head, 
tri\ing  a  laxatives  and  clysters;  seton  in  the  dewlap.  Gelle 
and  Ereolaid  are  advocates  for  the  most  copious  bleeding. 
Nitre  and  aeetate  of  ammonia  may  be  given  freely  in  water. 
Mineral  aeids. 

li  Hvdrochltu'ic  acid,  1    r       i.  j      i 

"   .       . ,  '  5-  of  each  one  draclmi. 

yiiru:  aeid,  .     .      J 

Wat(r,     .     .     .     .     lOoz, 
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Nasal  Gleet — Oz(ena. 

This  consists  in  a  chronic  discharge  from  one  or  both 
x^ostrils  deriyed  from  the  nasal  chambers,  the  nasal  sinuses, 
or  the  guttural  poaches.  I  inclnde  the  cases  of  suppuration 
in  the  guttural  pouches  under  this  head,  because,  in  practice, 
such  a  condition  is  usually  brought  under  our  notice  as  an 
ordinary  nasal  gleet 

I   have  carefully  studied   the   different  forms   of  nasal 
catarrh,  which  are  apt  to  persist  for  months  unless  properly  - 
treated,  and  there  is  no  doubt  that  a  large  number  of  horses 
have  been  injudiciously  destroyed  for  glanders,  when  suffer- 
ing from  benignant  discharges. 

L  Simple  Nasal  Gleet,  or  Ozoena,  properly  so  coiled, — 
A  simple  catarrh  may  leave  an  animal  in  an  unthrifty 
state,  with  staring  coat,  disturbed  appetite,  dulness  at  work, 
cough,  and  discharge  from  one  or  both  nostrila  The  dis- 
charge is  muco-purulent,  varying  in  quantity,  but  flowing 
without  intermission.  The  submaxillary  glands  are  very 
slightly,  if  at  all,  enlarged,  loose,  and  have  no  tendency  to 
adhere  to  the  jaw.  If  the  animal's  constitutional  state  is 
bad,  there  may  be  slight  ulcers  on  the  nose,  close  to  the 
erterior  nares,  but  such  a  symptom  is  usually  indicative  of 
a  transition  from  the  chronic  nasal  gleet  to  true  glanders. 

A  diagnosis  is  much  facilitated  by  treating  the  case.  I 
have  never  known  a  case  of  simple  ozoena,  however  chronic, 
resist  the  internal  administration  of  arsenic  and  injections 
with  Eey's  tube. 

Injection  of  Fluids  into  the  Nose. 

Fluids  are  sometimes  poured  into  the  nose  that  they  may 
be  swallowed;  but,  usually,  the  internal  exMVAtiOTv  oi  x^\aa- 
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<liis  by  tlic  nose  is  crt'oc ted  by  means  of  a  stomach-pump  witb 
•d  loiin  ilcxiblo  tube,  as  represented  in  fig.  137.     The  practice 
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die  1IO0&  Professor  Key  has  adopted  a  veiy  simple  and 
ntisfiustory  procednreL  It  consists  in  causing  the  fluid  to 
rise  in  each  nasal  chamber  by  atmospheric 
pressure,  and  when  the  one  division  of  the 
nose  is  th«s  filled,  the  liquid  passes  over  the 
septum,  and  is  seen  to  flow  out  at  the  oppo- 
site nostril  In  this  way  the  liquid  most 
effectuaDy  touches  every  part  of  the  schnei- 
derian  membrane,  and  a  mild  solution  of  sul- 
phate of  sane  or  copper,  and  other  sedative, 
astringent^  or  antiseptic  lotion,  may  be 
hrought  in  tontact  with  the  suppurating 
or  ulcerated  surface.  The  instrument  which 
Professor  Jtey  employs  for  this  purpose,  and 
the  advanti^es  of  which  I  have  fully  ex- 
perienced in  practice,  is  drawn  at  Fig.  138. 
The  long  tube  is  fifteen  inches  in  length, 
and  one  and  a-half  inches  in  diameter, 
expanding  and  funnel-shaped  above,  where 
the  broadest  part  is  two  inches  wide.  The 
short  arm  is  five  inches  in  length,  and  the  aperture  two- 
thirds  of  an  inch  in  diameter.  Over  the  short  arm  is  passed 
a  dosely-fitting  leather  ring,  4i  inches  in  diameter.  This 
serves  as  the  surface  over  which,  and  round  the  short  arm, 
wet  tow  may  be  adapted,  so  that,  on  introducing  the  small 
tube  in  the  nostril,  the  latter  is  compressed  carefully  on 
the  tow  ;  at  the  same  time  fluid  is  poured  into  the  fun- 
nel, and  rises  in  the  nasal  chamber.  If  the  horse's  head 
be  bent  in,  and  held  as  much  as  possible  in  a  perpen- 
dicular position,  the  lotion  will  pass  out  at  the  opposite  nos- 
tril. We  sometimes  have  a  little  difliculty  in  performing 
this  operation  with  awkward  horses,  but  by  quiet  means  I 
have  always  seen  them  accustomed  to  the  operation.     Some 
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person^  a<lviieato  twitching;  occasionally  the  ear  may  be 
t\vit<lH(l;  tile  animals  sometimes  require  to  be  blindfolded, 
but  at  others  it  i.>  best  to  let  them  see  what  is  being  done; 
and  iiKKt  rie<|iu:ntly  not  the  slightest  trouble  attends  the  in- 
j(  I'tion.  It  is  an  invaluable  method  of  using  remedies  in 
•In-  troatinent  f)f  diseases  of  the  nose. 

Tlicr*-  are  many  remedies  very  active  in  checking  nasal 
di-(harir(\  and  the  best  appears  to  be  the  arsenite  of  strych- 
nia.    It  should  be  iriven  in  three  or  four  grain  doses  daily, 
made   u})  in  a  ball  with  conmion  mass.     The  effects  of  the 
remedy  must  ]»e  narrowly  watched  by  a  veterinarian.    I  have 
use«l  the  litiucjr  potassa^  areenitis  in  ounce  doses  daily,  given 
in  food,  or  the  following  powder: — 

H  Acid,  arsen.        .....  Sj. 

iSinU^  Lit  lb.  .....  |ij. 

Piilv.  sen  I.  r<>rian4     .         .         ,         ,         jiv. 
>  f  ix.  Divide  inti>  twelve  powders.  One  to  ba  given  daily  m fooi 

Tfie  ixdministratioti  of  arsenic  iB  chronic  nasal  catarrh  caDi 
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led  as  being  the  sintises.    The  submaxillary  glands  are 
[|  and  free.   The  accnmnlation  may  be  on  one  side  of  the 


oly,  and  then  the  contrast  oflTered  by  percussing  the  two 
f  the  head,  as  well  as  the  appearance  of  the  face  from 
felling  which  occurs  in  very  chronic  cases,  leaves  no 
as  to  the  nature  of  the  disease.   ^ 


The  lior.se  oem*i;  casi,  is  tumct 
to  be  trepliined  is  uppermost, 
(liiiwn  from  one  orbital  arch  to 
line,   midway  between   the  ma 
mesian  line  of  the  head,  the  ha 
incision  is  made.     The  skin  is  r 
it  thoroughly  from  the  bone  witl 
of  the  trephine  is  then  implant 
posed  portion  of  the  bone,  and 
eular  piece  of  bone  is  removed, 
made  in  the  same  way  into  the 
The  cavities  are  then  washed  ( 
seton  is  drawn  through  from  th 
the  ends  of  the  seton  are  tied  i 
be  washed  out  daily,  and  an  ] 
used.      The   seton   must  be  f 
simple  operation  is  performed  1 
and  fixing  to  one  end  a  fresh  p 
through,  and  it  carries  with  it 
in  its  place. 

t\mi    /^AncfitntinnAl    trefttme 
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from  the  burstiDg  of  an  abscess  of  the  gattural  pouch,  as  a 
horse  has  lifted  its  head  to  the  rack  when  suffering  from 
chronic  strangles,  and  having  shown  considerable  swelling  of 
the  parotidean  region  on  one  or  both  sides.  Sometimes,  but 
rarely,  an  opening  occurs  at  the  angle  of  the  jaw  as  well  ai< 
into  the  pharjrnx.  This  double  aperture  is  due  to  the  enor- 
mous size  of  the  distended  pouch,  and  is  the  direct  result  of 
ulceration.  Liquids  which  the  animal  drinks  may  thus  drop 
oat  at  the  throat  But  where  no  pointing  occurs,  the  pus 
which  accumulates  finds  its  way  occasionally  through  the 
Eustachian  opening,  or  its  solid  constituents  become  firmly 
packed  and  rolled  into  bean-shaped  bodies,  of  which  large 
quantities  are  found  I  first  saw  an  accumulation  of  this 
consolidated  pus  in  a  donkey,  and  have  since  met  with  it 
frequently.  I  have  had  the  purulent  concretions  for  twelve 
years  in  spirit,  and  they  are  as  solid  now  as  they  were  when 
first  immersed  in  the  fluid. 

Symptoms, — Chronic  nasal  discharge,  due  to  pus  in  the 
gattural  pouches,  is  usually  unilateral,  and  the  submaxillary 
Ij^lands  are  enlarged  on  the  side  from  which  the  pus  flows.  1 
know,  from  experience,  that  although  the  discharge  may 
occur  only  from  one  nostril,  there  may  be  disease  in  both 
pouches,  but,  on  the  one  side, the  Eustachian  orifice  is  plugged. 
and  nothing  can  escape.  I  once  performed  hyovertebrotomy 
on  a  cart-horse  on  one  side  of  the  head,  and  cured  him  of  a 
chronic  nasal  discharge,  but  some  months  after  the  animal 
died  from  ruptured  diaphragm,  and  on  examining  the  hea<l. 
I  found  the  consolidated  pus  in  the  opposite  pouch,  from 
which,  during  life,  there  had  not  been  any  escape  of  pus. 

The  nasal  discharge  in  this  disease  is  always  intermittent. 
The  animal  has  usually  a  dry  nose  in  the  stable,  especially  if 
fad  entirely  from  the  rack  and  manger.  A  profuse  flow 
occurs  at  work,  and  may  be  brought  on  at  any  time  by 
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-.ni'iii;::  ;i  linivo  to  cat  oats,  hay,  or,  better  still,  a  turnip  "ii 
tin  ^louiul.  T\w  .sliakiuii  <>f  the  head  as  the  turnip  is  beinc 
nibl»l<Ml,  1(  ;i.K  to  a  five  escape  of  fftid  pus.  I  have  fuuiid 
ihat  tilt'  atlciidauts  (ni  a  horse  thus  affected  have  usually 
si».>k('ii  to  me  of  pus  dropping  into  the  pail  a^s  the  auiinai 
'Iraiik.  Vv'licii  Leasts  are  at  glass  the  discharge  is  rcjrular. 
lull  at  no  tinu*  so  aluindaiit  as  when  the  horse  is  kept  iii  tk 
liable  ami  <M:('a^i(.nally  worked.  This  depends  on  the  rejrnlar 
•  MMjJc  of  till-  ]ni>  wlun  a  horse  is  const-antly  feeding  offtk 
iicinid,  and  in  iiiild  cases  I  have  found  this  sufficient  to 
.  il'i  ( r  a  (Uic.  I  attribute  to  this  that  the  disea.•^e  has  Ixtn 
•'iiind  "a  'jras-  rold."  and  the  advice  often  given  by  :i*m(- 
v<  tnii.ary  >nr;:<M.ns  in  Scotland,  when  failing  to  cure  a 
"iir(;i!ic  lla^:d  discharge,  that  it  will  pass  off  at  spriug  tiir.t?. 
'.vinii  th<  animal  is  turned  out  for  a  month  or  two.  If  tiu- 
I'iaiion  r.t'  tin*  Kiistachian  opening  to  the  guttural  poach, 
j.liarvrix.  and  jsa-al  chamber  is  noticed  in  Fig.  12-i,  page  4.)1 
•1'  tiiis  woil;,  if  will  l)e  readily  understood  how  the  pus  only 
rlicn  the  aniinars  bead  is  depressed 
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Having  cast  the  horse  so  as  to 
bare  the  aflTeeted  side  uppermost,  the 
betd  is  extended,  and  the  anterior 
nargin  of  the  wing  of  the  atlas  is 
tdt  for.  Over  this  the  tendon  of 
the  aplenius  is  readily  felt,  and  an 
indsioii  aboat  an  inch  and  a-half  in 
length,  obliquely  from  above  down- 
wards and  backwards,  is  made.  The 
fiiseia  covering  this  region  is  then 
cat  through,  and  the  index  of  the 
left  hand  pushed  downwards  and 
ftrwards  on  to  the  stylo-hyoideus 
nmscle.  The  margin  of  the  superior 
eonm  of  the  os  hyoides  is  felt,  and, 
with  a  sharp-pointed  scalpel  held  in 
the  right  hand,  the  stylo-hyoideus 
muscle  is  divided.  It  is  most  im- 
portant to  attend  to  the  position 
and  direction  of  the  knife,  to  avoid 
wounding  the  internal  carotid  artery. 
For  this  purpose  the  sharp  edge  is 
turned  forwards,  and  the  point  is 
directed  in  a  line  with  the  horse's 
nose — the  head,  as  stated  above, 
being  extended.  The  stylo-hyoideus 
is  thus  punctured  about  its  middle, 
and  obliquely  from  behind  forwards. 
An  iron  staff  is  then  pushed  through 
the  opening,  and  turned  downwards 
and  forwards  to  the  antero-inferior 
angle  of  the  parotid  gland  The 
staff  is  readily  felt  behind  the  angle 
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Fig.  141. 


Ill  about  three  weeks  the  sctou  . 
lias  l)eeii  j)n^iH.'rly  managed,  the 
cured. 

I  Lave  now  to  speak  of  chronic 
with  organic  lesion  of  tlie  fecial  I 

I.  Abscess  of  the  Turbinated 
in  colts,  and  only  on  one  side  of  i 
a  severe  coryza,  attended  with  dii 
ing  of  the  schneidcrian  mcnibran< 
noea  is  so  considerable  as  to  lead 
is  forming.  This  opinion  may  1 
deformity  of  the  nasal  bones,  sui 
engraving.    (See  Fig.  142.) 

The  nasal  discharge,  in  such  a 
may  be  termed  inteiiuittent.  In 
when  the  head  is  depressed,  as  ii 
guttural  pouches,  it  is  noticed,  w 
nose,  and  immediately  after  conj 
an  abundant  expulsion  occurs, 
the  disease  is  readily  explained 


ABSCESS  OF  TUBBINATED  BONE. 


553 


>1g  142. —Portrait  of  a  cart-horee  with  absooM  of  tho  superior  torbf  nat«4l  bone. 


r>r)4 
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Treat inoit. — The  nasal  bone  which  is  deformed  must  be 
trcphiiRMl,  and  thi.'  al:>.scess  washed  out  daily.  I  have  found  it 
)UM'essarv,  in  i  jises  of  great  deformity,  to  remove  a  consider- 
able poiti(ni  of  tlio  bone,  and  by  this  means  have  restored  an 
;mimars  ^.xmI  looks. 

II.  So  sal  DiHcharge  due  to  Organic  Disease  of  the  Facial 
ikntc.s. — The  bones  most  frequently  affected  with  caries  are 
T  lu'  ^iiperinr  niaxillary,  tlie  turbinated,  and  nasal  The  cause 
ol  this  obstructi(^n  is  the  presence  of  foreign  bodies  either 
in  the  shai>c  of  a  ])rojecting  tooth  or  materials  aocidentallv 
jiul^'d  in  the  na-^iil  chambers. 

S//fii /darns.-  \)iMva,Yirc  always  on  one  side,  very  fetid, 
sometimes  tin(:;ed  with  blood,  and  contjiining  particles  of  dead 
^ )one.  EnlaiaenHnt  of  lymphatic  glands  on  one  side,  but  frea 
\o  ulcerati«)n  of  the  schnciderian  membrane.  Partial  oc- 
clusion of  tlie  attVctt'd  nasal  chamber,  evidence  of  a  diseased 
rioth,  (n-  the  obst-nce  of  a  molar,  and  projection  of  the  oue 
"])p(jsite  tlu'  vacant  alveolus. 


SOBE  THBOAT. 


655 


Fig.  143. 


SoEB  Theoat — Angina — Laeyngitis — Laryngo- 
Phaeyngitis. 

Inflammation  of  the  larynx  is  a  very  common  disorder 
in  all  animals^  and  either  exists  as  a  symptom  or  complica- 
tion of  other  disorders,  or  is  observed  independently  of  any 
other  morbid  state. 

Similar  causes,  symptoms,  and  methods  of  treatment  are 
applicable  to  all  animals.  I  may  be  permitted,  however,  to 
speak  more  particularly  of  the  horse. 

Cavses, — Young  animals  first  put  to  work,  and  out  of 
condition,  are  more  subject  to  sore  throats.  The  hotter  the 
stables  they  are  kept  in,  and  the  higher  they  are  fed,  the 
more  are  they  susceptible  to  the  disease.     Coughs  and  sore 
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tlmmts  arc  very  rarely,  if  ever,  seen  in  animals  esqwsed  to  all 
wcatlu'rs  ill  the  fields;.  Horses  are  specially  prone  toattack> 
of  laryngitis  wlieii  first  placed  in  stables,  and  especially  when 
transferred  from  a  eountiy  house  to  the  dealer's  hot  estab- 
lishment. 

Sf/inpfonis. — Hard  dry  cough,  loss  of  appetite,  thirst,  but 
dittieuliy  in  swallowin«r  liquids  or  solids,  and  especially  the 
latter.  T(  lulerness  and  swelling  of  the  throaty  rednes.^  of 
the  visible  mucous  membranes,  frequent  pulse,  and  quick 
l)reaihinL^  Sometimes  there  is  much  constitutional  irritation. 
As  tlu'  disojise  a.lv:inees  the  cough  becomes  less  hard  and  less 
fre<iuent.  A  discharge  not  unfrcquently  flows  fi*oin  the 
nnse,  and  there  is  jin  abundant  secretion  in  the  posterior  part 
of  the  mouth.  Laiyngitis  may  result  in  inflammation  of  the 
hronehial  tubes  and  lungs,  in  chronic  cough  and  roaring. 

Treatment. — The  animal  must  be  kept  on  low  diet,  and 
have  some  nitre  thrown  in  the  water  allowed  it  to  drink.  I 
di>a])i)i-ove  of  tormenting  horses  with  balls  in  this  disease. 
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RCamphone   .         .         .        .     5J. 
Pulv.  aluminis  Jij. 

Theriacse       ....     ^^cx. 
Mix.     A  table-spoonful  every  three  or  four  hours  to  horse 
or  ox. 

In  the  dog,  larjmgitis  is  best  treated  by  the  internal  ad- 
ministration of  potassio-tartrate  of  antimony,  in  very  small 
doses,  frequently  repeated.     I  often  prescribe  as  follows: — 

B^  Antim.  pot.  tart.    .  .     1  gr. 

Pot.  nitr 3j. 

Sacchari  albi  pulv.  3j. 

Mix.  Divide  into  twelve  powders.  One  to  be  given 
thrice  daily. 

An  ample  mustard  poultice,  applied  to  the  throat  in  any 
animal,  is  of  great  use.  Stimulating  liniments  or  blisters  are 
frequently  used. 

Malignant  Sore  Throat — (Edema  GLOTnDia 
This  disease  affects  horses  and  cattla     It  is  characterised 
by  rapid  exudation  around  the  laryngeal  opening,  attended 
by  great  diflSculty  of  breathing,  and  death,  unless  early  relief 
is  afforcled  by  tracheotomy.     Mr  Percivall  says : — 

'*  My  attention  was  first  drawn  to  this  sad  and  fatal  disease,  through 
the  Veterinarian^  by  Mr  Thomas  Proctor,  V.S.,  Solihnl,  who  kindly,  in 
October  1850,  sent  me  an  extremely  interesting  account  of  it,  from 
which  I  am  about  to  take  the  remarks  here  offered  to  the  notice  of  my 
reader: — 

**  Cattle  as  well  as  horses  are  subject  to  it,  and  in  Mr  Proctor's  prac- 
tice, although  '  scores  of  cases  *  have  presented  themselves,  they  have 
all  of  them  proved  fatal. 

"  The  symptoms  differ  from  those  of  ordinary  or  catarrhal  sore  throat, 
in  the  disease  being  sudden  in  its  attack,  and  rapidly  running  its 
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couiae,  the  patient  mrc^ly  BUmTuag  th&  third  il/iy,  t\w  niitlre  nnim 
from  the  first  sjmpathiBLng,  9»  is  diuWH  by  tb«   ■  MO  per 

minute)  of  the  puke,  and  tile  genijiul  atrt'Ugtb  of  tb«  i  ^  'ii|»,  At 
first  tlii^  salivary  gland*«  lake  to  swe!],  iiiid  arc  oitUtittf^l^  p*iiiflU  lo  tibo 
toiielL  Thon  the  ihraat  generally  commeDCt^  Jiwellhigi  and  liccarow 
aore,  so  much  so,  aa  the  tuniefjiotiou  increa^e^,  as  to  iimltf^  it  io  pmM 
to  swrUow  tliiit  food  and  liquitk  too  are  refuised  by  thi?  amtnttJ.  At 
length  the  throat  becjomes  prtxligioui^lj  swoIIl'U,  itud  ditticultj  tiC  riapi- 
ratioUj  with  sonorous  and  diatrea^ing  br^iibki^;,  *?irm<«,  tMx^otii|)ftui#4 
with  fetor,  whicli,  as  the  compkint  udTuucf^K^  tUTnJi  in  flome  CftSM  it> 
obnoxiouis,  fclmt  before  death  it  is  stinking  in  the  extreme,  Thi*  mfm- 
hrane  of  the  nose  is  of  Jt  dark  crimson  colour.  The  comnUnAiice  tuuM 
doleful  and  sharp,  and  evea  hag^rd^  and,  witli  incrcnae  »f  ^  llil 
anxiety  and  distrei^^  the  poor  auimui  dies  u.  vicUui  to  n  dir^tr  wlikb 
w©  apfiear  to  bttvcs  no  power  eiirt^n  to  arrt^fc,  much  l«s«»  to  cure, 

"  The  appeiininces  after  death  are — ^kiTiix  and  pharynx  in  n  hIhU^  of 
Inflammation,  ulcerated  porhftps  na  well,  rmd  eo veiled  with  [lUttid  liu- 
chjirgeis,  root  of  the  tongue  ulcerated,  considerable  ejilargem^ni  of  ^ 
saUvBiy  glimdf,  and  of  the  surrouodln^r  tu^sues  aba  Samirtiiiim  b- 
flanutmtion  and  ell'ui^ion  are  likewke  diiicoi^mhle  at  the  bme  tif  tk 
hrain. 
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obstructions  of  the  air-passages  above  the  trachea,  and  it  is 
important,  therefore,  to  describe  it 

The  instruments  needed  are  scissors,  scalpel,  and  forceps* 
needle  and  thread,  and  a  tracheotomy  tube. 

The  selection  of  the  tracheotomy  tube  is  of  great  import- 
ance. Those  hitherto  used  in  Scotland  have  had  the  great 
defect  of  being  very  clumsy,  diJOScult  to  hold  in  position, 
unless  by  tying  on  the  neck,  small  in  bore,  and  long.  The 
length  of  these  tin  tubes  has  led,  to  my  knowledge,  to  seri- 
ous injury  to  the  mucous  membrane  of  the  trachea,  so  that, 
after  having  removed  the  tube  several  times  in  order  to  clean 
it^  it  was  found  almost  impossible  to  return  it  again. 

In  operating,  the  horse  or  ox  is  kept  standing,  and  the 
hair  clipped  over  the  seat  of  the  operation ;  an  incision  is 
made  in  the  middle  line  of  the  neck  about  two  inches  in 
length,  fairly  exposing  two  rings  of  the  trachea  The  needle 
is  tiien  forced  through  the  ligament  connecting  the  two 
rings,  and  with  the  scalpel  a  semicircular  piece  is  excised 
£rom  each  of  these.  A  self-fixing  tracheotomy  tube  is  intro- 
duced, and  the  lip  screwed  in  so  as  to  prevent  displacement. 
Two  or  three  spare  lips  are  adapted  to  one  instrument,  inas- 
much as  the  tissues  are  swollen  immediately  after  the  opera- 
tion, and  afterwards  regain  their  normal  size.  The  trache- 
otomy tube  requires  to  be  removed  as  often  as  necessary  to 
clean  the  parts.  It  is  found  that,  in  some  cases,  the  laryn- 
geal disease  is  so  extensive  as  to  prevent  the  permanent 
removal  of  the  tube,  but  an  animal  can  live  in  perfect  comfort 
with  the  tube  permanently  in,  and  prove  useful  for  various 
kinds  of  work. 

Whenever  suffocation  is  threatened,  the  practitioner  must 
not  hesitate  in  performing  tracheotomy. 
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If  the  animal  will  drink  anything,  or  eat  a  little,  a  purga- 
tive powder,  consisting  of  two  or  three  drachms  of  castor  oil 
seeds,  should  be  given.  When  the  difBculty  of  breathing  is 
greats  tracheotomy  must  be  performed,  an  active  blister  ap^ 
ptied  over  the  throat,  and  injections  given  frequently.  If 
the  animal  can  swallow,  and  will  drink  water,  some  hydro- 
chlorate  of  ammonia  and  nitre  should  be  dissolved  in  it.  It 
has  been  recommended  to  apply  the  actual  cautery  on  either 
side  of  the  neck,  or,  perhaps  better,  rugs  wrung  out  of  boil- 
ing water. 

Cabbunculae  Quinsy — Cynanche  Tonsillaris. 

This  is  the  soie,  piqae,  piquet,  maladie  piquante,  OTSoiea- 
piquAs  of  the  French,  and  the  kropfbrandbevle  of  the  Gter- 
outfis.  It  is  a  disease  chiefly  manifesting  itself  on  one  side 
of  the  neck,  and  implicating  the  tonsil  on  that  side. 

Symptoms, — The  bristles  on  the  affected  side  are  erected. 
There  are  twelve  or  fifteen  of  them  sticking  out  and  firm. 
If  they  are  pulled  or  even  touched,  the  animal  screams  with 
pain,  and  the  surface  over  which  they  are  implanted  is  de- 
pressed or  cup-shaped,  of  a  dark  bluish  colour.  The  animal 
becomes  exceedingly  dull,  listless,  deaf,  and  is  always  lying. 
There  is  no  desire  to  take  anything,  and  if  made  to  rise  and 
move,  it  is  evident  that  the  body  cannot  be  supported  on  the 
extremities.  The  breathing  becomes  laboured,  the  expired  air 
hot  and  fetid,  the  mouth  hot  and  foaming,  and  the  lower  jaw 
is  constantly  moved  from  right  to  left,  or  left  to  right.  The 
eyes  are  bloodshot ;  there  is  either  constipation  or  diarrhoea, 
and  the  evacuation  of  fseces  seems  to  afford  some  momentary 
relief  The  animal  becomes  comatose,  and  dies  asphyxiated 
in  from  24  to  48  hours,  or  lingers  on  and  dies  in  convulsive 
fits,  on  the  seventh,  eighth,  or  ninth  day. 

2  0 
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(ARBUNCULAB  QUINSY. 


Pust-inortem  appearances, — Evidence  of  acute  inflamma- 
tion of  tlu'  liiiyiix  and  phaiynx,  and  especially  of  the  tonsil 
oil  one  side.  Tlie  other  lesions  are  similar  to  those  occurring 
in  any  animal  that  dies  of  anthrax,  or  from  an  acute  inflam- 
matory afUH:tit»n. 

The  (|uinsy  of  tlie  pig  is  often  enzootic  or  epizootic,  and 
Chabert  says  tliat  it  is  always  contagious.  The  disorder  is 
much  favoured  hy  foul  sties,  bad  food,  &c. 

Treatriient. — The  affected  aiuuials  must  be  instantly  sepa- 
rated from  lieaUhy  ones,  and  in  the  first,  the  atiectcd  tissues 
must  l)e  either  extirpated  freely  with  the  knife,  or  very 
(lee]>ly  cauterized.  Cold  water  may  be  allowed  to  the  ani- 
maN,  with  vinegar  and  nitre  in  it.  Washing  the  throat  fre- 
<iuently  with  elilorinc  water,  administering  an  emetic  or 
purgative  as  in  inahLrnant  sore  throat,  persisting  in  the  use 
of  injections,  and  giving  stimulants  to  support  the  animal 
throuL;h  tlie  attack,  constitute  the  chief  means  that  can  be 
(ni])h)y(d  by  us.     A  drachm  of  aloes  has  been  prescribed  by 


CROUP.  563 

in  America  as  well.  The  disease  consists  essentially  in 
;e  inflammation  of  the  larynx,  associated  with  more  or 
severe  spasms  of  its  muscles,  and  very  frequently, 
igh  not  invariably,  with  a  fibrinous  exudation  on  the 
lous  membrane. 

ymptoms. — Croup  is  characterised  by  a  sudden  manifes- 
>n,  intense  fever,  full  hard  pulse,  up  to  80,  100,  or  more 
minute,  with  crowing  noise  in  breathing,  louder  in 
iration  than  expiration ;  violent  coughing,  easily  excited 
»Tessure  on  the  throat,  and  paroxysms  are  observed  at 
rolar  intervals;  in  the  second  stages,  the  expectoration 
sdse  membranes  may  be  looked  for.  The  disease  may, 
ever,  be  complicated  with  pleuro-pneumonia  or  other 
t  afiections,  and  on  such  occasions  4;he  attending  dyspnoea 
be  more  urgent  The  symptoms  may  difier  according 
be  type  of  the  attending  fever.  This  may  be  sthenic; 
in  such  cases,  if  promptly  and  energetically  treated,  a 
urable  termination  may  be  looked  for.  The  fever  has, 
ever,  a  marked  tendency  to  assume  a  typhous  form,  the 
3nt  dyspnoea  prevents  a  sufficient  aeration  of  the  blood. 
.  it  will  be  found  that,  when  an  active  attack  of  the 
idy  has  continued  for  several  days,  the  fever  acquires  a 
form,  though,  at  the  outset,  it  bore  a  sthenic  character. 
2n  this  is  the  case,  the  chances  of  a  favourable  termina- 
are  much  reduced.  If  the  disease  occurs,  as  it  some- 
ts  does,  in  an  epizootic  form,  all  cases  show  a  remarkable 
ency  to  assume  the  typhous  type  at  the  very  outset  of 
disease,  and  on  such  occasions  the  mortality  is  very 
3ly  increased. 

[r  James  Law  wrote  an  interesting  paper  on  this  subject, 
he  Edinburgh  Veterinary  Review^  vol.  iii.  p.  216,  and 
I  his  article  I  extract  the  following : — 
The  prognosis  will  always  depend  on  the  stage  of  the 
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secretion,   and  the  consequent  formation   of   false    mem- 
brane. 

"The  cadaveric  lesions  will  vary  accordinjij  to  the  mode 
of  death ;  when  the  animal  dies  asphyxiated  during  a  par- 
oxysm, there  will  be  tlie  congested  lungs  and  the  general 
i4)pearance  characteristic  of  death  beginning  at  the  lungs ; 
when  the  patient,  on  the  other  hand,  dies,  in  a  comatose 
condition,  from  the  venous  character  of  the  blood,  the  en- 
gorged venous  system  and  other  accompanying  effects  will 
be  manifest  To  pass  over  all  these,  it  may  be  said  that  the 
truly  characteristic  lesions  are  those  of  the  mucous  membrane 
of  the  respiratory  passages.  This  expression  in  reference  to 
the  respiratory  passages  is  employed  advisedly,  inasmuch  as 
genuine  croup  is  understood  to  be  confined  to  these  passages; 
it  may  extend  to  the  fauces,  but  never,  like  thrush  and 
diphtheritis,  spreads  to  the  mouth,  the  pharynx,  or  the 
oesophagus.  These  morbid  conditions  consist  in  the  presence 
of  fialse  membranes  of  a  greyish  white  coloui-,  though  some- 
times yellowish  or  brownish,  from  a  certain  amount  of  colour- 
ing matter  of  the  blood.  These  productions  are  most  frequent 
in  the  larynx,  though  they  are  by  no  means  confined  to  that 
structure ;  they  extend,  in  many  cases,  into  the  trachea,  less 
frequently  they  are  founc}  on  the  fauces,  while,  in  a  certain 
number  of  cases,  the  bronchial  mucous  membrane  itself  is 
affected.  They  bear  some  analogy  to  the  false  membranes 
found  in  inflammation  of  the  pleurcne  and  of  other  serous 
membranes,  but  are  nevertheless  essentially  different.  Pleu- 
ritic exudations  have  a  plastic  or  formative  power,  by  virtue 
of  which  they  become  organized,  and  may  remain  as  fibrous 
bands  or  layers  permanently  attaching  the  costal  to  the 
pulmonic  pleune.  The  false  membrane  in  croup,  on  the 
other  hand,  has  never  been  known  to  become  organized ; 
though  it  adheres  firmly  to  the  mucous  membrane,  the  en- 
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carbonate  of  ammonia,  may  be  employed,  along  with  mild 
aromatics  and  tonics,  such  as  ginger  or  gentian. 

''Blisters  may  be  applied  early  in  the  disease;  they  should 
be  confined  to  the  throat,  unless  there  is  attendant  pneumonia. 
It  is  advisable  to  avoid  the  application  of  such  agents  to  the 
trachea^  as  it  may  be  requisite  at  a  later  stage  to  have  re- 
course to  tracheotomy,  and  the  vascularity  of  the  dermis 
which  a  Mister  induces,  is  calculated  to  interfere  with  this 
operation. 

'*  The  employment  of  tracheotomy  in  t^is  disease  has 
been  condemned  as  being  liable  to  hasten  a  &tal  result; 
there  can  be  no  doubt,  however,  that  much  of  the  preju- 
dice against  it  has  been  owing  to  the  cases  in  which  it 
has  hitherto  been  resorted  to.  It  has  been  chiefly  per- 
formed in  extreme  and  advanced  cases,  to  obviate,  pro  tem- 
pore, a  fatal  result,  when  that  seemed  imminent  Can  we 
wonder,  then,  at  the  greater  relative  number  of  fatal  cases 
after  tracheotomy? 

''Local  applications  to  the  mucous  membrane  have  likewise 
been  employed.  Delafond  blew  calomel  through  an  artificial 
q[)ening  into  the  trachea.  The  same  agent  might  be  intro- 
duced by  insufflation,  and  a  traumatic  lesion  avoided  in  cases 
in  which  it  is  unnecessary  to  resort  to  tracheotomy.  Powder 
of  burnt  alum :  may  be  employed  in  a  similar  manner. 
Perhaps  the  best  application,  however,  is  the  nitrate  of  silver, 
employed  in  the  form  of  solution,  and  introduced  into  the 
larynx  by  means  of  a  sponge  attached  to  a  whalebone  pro- 
bang,  which  may  be  actually  introduced  into  the  glottis. 
The  solution  in  common  use  consists  of  30  grains  of  the 
crystallized  salt  dissolved  in  an  ounce  of  distilled  water. 
These  local  applications  at  first  produce  a  great  amount  of 
irritation,  and  paroxysms  of  spasmodic  coughing  of  extreme 
violence;  they  nevertheless  prove  highly  useful  in  many  cases. 


Auciueius  10  ine  trachea  ai 

position.     This  is  accounted 

readiness  with  which  the  win 

the  neck  to  the  other.     Nevei 

occasionally  causes  of  injuiy  t 

trachea,  and  the  principal  ina 

a  very  general  emphysema  of  t 

into  the  snrronnding  areolar  t 

very  peculiar  and  alarming  ap 

Little  more  can  be  done  in 

animal  quiet     Should  any  syi 

tracheotomy  must  be  performc 

cine  may  be  administered. 


DISEASES  OF 

Congestion— Pul:^ 

The  lungs  are  extremely  vase 
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tions  made  by  Dr  Watson,  in  his  "  Lectures  on  the  Principles 
aad  Practice  of  Physic."  These  observations  are  strictly 
applicable  to  what  we  observe  in  the  lower  animals,  and 
especially  in  the  horse  and  dog.  Referring  to  engorgement^ 
he  says, — "  All  modem  observers  agree,  I  believe,  both  as  to 
the  nature  and  the  name  of  this  condition.  The  substance 
of  the  famg  is  gorged  with  blood,  or  bloody  serum.  It  is  of 
a  dark  i^ed  colour  externally,  and  crepitates  less  under  pres- 
sure than  sound  lung  does.  We  feel  that  there  is  more 
liquid  than  air  in  its  cells.  It  is  heavier,  also,  than  natural, 
inelastic,  and  retains,  in  some  degree,  the  impression  of  the 
finger.  When  the  engorged  portion  is  cut,  we  find  it  red, 
and  we  see  a  great  quantity  of  a  reddish  and  frothy  serum 
flow  from  it  Its  cohesion  is  at  the  same  time  diminished ; 
it  is  more  easily  torn ;  more,  in  that  respect,  like  the  spleen ; 
and,  accordingly,  the  term  splenization  of  the  lung  has 
been  given  to  this  stage  of  its  inflammation,  as  hepatization 
has  to  that  which  succeeds  it.  In  this  stage  of  engorgement 
the  mucous  membrane  of  the  smaller  bronchial  ramifications 
is  of  a  deep  red  colour.  The  portions  most  engorged, 
although  their  specific  gravity  is  increased,  will  nevertheless 
almost  always  float  in  water." 

Congestion  of  the  lungs  has,  perhaps,  been  more  frequently 
seen  as  the  result  of  a  hard  run  in  the  hunting-field,  than 
from  any  other  cause.  A  case  is  recorded  by  Mr  John  Field, 
which  appears  to  have  been  due  to  violent  coughing  and 
bleeding. 

SymptoTns, — The  animal  is  in  a  state  of  great  disturbance, 
standing  with  outstretched  legs,  the  head  is  sunken,  nostrils 
expanded,  eyes  prominent  and  bloodshot,  the  animal  pants, 
and  its  flanks  are  heaving  at  the  rate  of  from  80  to  100  per 
minute.  The  pulse  is  indistinct  at  the  jaw,  but  felt  at  the 
brachial  artery,  to  be  at  from  80  to  100  per  minute,  small. 
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hojy,  the  legs  hand-rubbed  iiiid  bandaged,  warm  water 
clysters  given,  and  a  large  mustard  poultice  applied  to  the 
chest  The  application  of  mustard  should  not  be  made 
according  to  the  frequent  practice  of  tormenting  the  animal, 
with  a  little  rubbing  on  the  sides  of  the  chest.  The  plan  to 
fidlow  is,  to  take  a  pound,  or  even  two,  of  good  mustard  and 
place  it  on  a  sheet.  The  latter  should  be  folded  so  as  not  to  be 
broader  than  the  chest,  but  to  wrap  round  the  body  once  or 
twice.  Having  placed  the  mustard  so  as  to  form  a  good 
thick  poultice  with  boiling  water,  it  is  applied  against  the 
lower  part  of  the  chest,  being  spread  out  a  little  on  either 
dde.  The  sheet  is  then  fixed  by  ropes,  rollers,  or  sewing,  as 
most  convenient,  and  care  is  taken  that  the  mustard  is  fairly 
applied  to  the  skin.  This  is  left  on  for  three  or  four  hours 
at  least,  until  a  considerable  oedema  has  occurred  beneath 
the  skin.  The  animal  is  greatly  relieved,  and  never  blemished 
by  this  method  of  treatment. 

Doses  of  nitre,  liquor  ammonise  acetatis,  and,  if  necessary,  . 
a  purgative,  may  be  needed  to  follow  up  the  treatment;  but 
unless  death  occurs  at  an  early  stage,  I  find  the  simple 
remedies  above  described  amply  sufficient. 

Bronchitis. 

Inflammation  of  the  bronchial  tubes  is  a  frequent  disorder 
of  oar  domestic  animals.  I  have  especially  studied  it  in  the 
horse,  ox,  and  dog,  and  though  sheep,  pigs,  and  other  ani- 
mals sufier  severely  from  this  disease,  individual  cases  have 
been  less  watched  in  them. 

Causes, — An  attack  of  bronchitis  may  supervene  on  a 
severe  sore  throat,  or  the  pulmonary  congestion  just  described 
often  results  in  a  severe  inflammation  of  the  air-passages.  I 
have  seen  &r  more  bronchitis  in  the  three  animals  above 
mentioned,  since  I  have  been  practising  in  Edinburgh,  than 
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tubes,  which  is  limited  to  the  first  stage  of  the  disorder,  but 
depends  on  the  rigidity  of  the  tubes  from  congestion  of  their 
walls,  and  especially  of  their  mucous  lining.  A  veterinarian 
recognises  the  same  noise  on  applying  his  ear  to  the  trachea 
that  he  detects  on  galloping  a  roarer.  In  the  roarer  the 
'  whistle  *  or  roar  is  produced  by  a  diminution  in  the  calibre 
or  rigidity  of  the  larynx  or  trachea,  and  in  bronchitis  there 
is  a  harsh  sound  called  *  rhonchus/  This  roar  (in  veterinary 
language)  is  chiefly  confined  to  the  larger  bronchi,  and  is  best 
heard  on  applying  the  ear  at  the  root  of  the  neck,  just  where 
the  trachea  passes  into  the  chest.  The  difiiculty  with  which 
air  is  drawn  into  the  lungs,  coupled  with  the  roar,  would 
indicate  an  obstruction  in  the  passage  of  air  through  the 
tubes,  which  Dr  Watson  has  said  is  mostly  occasioned  by 
portions  of  viscid,  half-solid  mucus,  which  adhere  to  the 
membrane,  cause  a  virtual  constriction  of  the  air-tubes,  and 
act  as  vibrating  tongues  while  the  air  passes  by  them.  "  It 
seldom  happens,"  says  Dr  Watson,  "  that  the  rhonchus  can- 
not be  temporarily  got  rid  of  by  a  vigorous  cough." 

As  bronchitis  fairly  sets  in,  a  secretion,  at  first  watery  and 
frothy,  is  expelled  in  coughing.  The  mucus  becomes  thicker 
and  more  purulent,  containing  solid  masses  which  may  ob- 
*  struct  some  bronchial  tubes.  This  leads  to  symptoms  of 
dyspnoea,  which  I  have  seen  very  severe  in  the  horse  and 
dog.  The  muco-purulent  discharge  is  sometimes  very 
abundant,  and  relieves  the  animal  much,  being  expelled 
readily  by  a  vigorous  cough,  which  is  less  frequent  and 
much  less  troublesome  than  the  cough  of  the  first  stage  of 
bronchitia 

I  have  observed  total  loss  of  respiratory  murmur  over  cer- 
tain portions  of  lung  from  obstructions  within  the  bronchi, 
and  I  have  also  seen  abscesses  form  as  the  result  of  severe 
acute  bronchitis. 


c.i^   L11111U-5VU  lojiii,  ana  tne  iiimlt 
latter  variety  is  the  more   striking 
ospecially  in  tlio  lungs  of  children, 
the  former;  but  the  dirtused  form 
in  fact  of  very  freciueut  occnrrcE 
Both  forms  present  the  same  fund 
tissue,  wliich  is  usually  of  a  dark  ^^ 
neath  the  pleura,  and  internally  oi 
or  mahogany  tint.    The  colour,  ho 
criterion,  depending  almost  entirely 
lapsed  tissue.    The  affected  parts  ai 
this  condensation  may  amount  to  a 
or  to  a  total  absence  of  it,  in  which 
sink  readily  in  water.     These  lattei 
much  less  friable  than  the  pulmonai 
patization,  and  they  differ  greatly  fr 
section  and  the  nature  of  the  fluid 
variety  of  true  pneumonic  consolida 
void  of  air,  the  air-cells  are  occupi 
naked  eye  (and  still  more  distinctly 
the  well-known  gi*anular  aspect  of  t 
is  fluid,  or  semi-fluid,  it  is  capable  of 
in  the  form  of  a  thick  opaque  emulsi( 
or  grey  colour,  and  in  all  cases  it  sho 
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to  oofttain  little  or  nothing  befiides  blood  corpuscles,  epithelium,  and 
other  portions  of  normal  tissue,  and  possibly  a  small  amount  of  pus 
from  the  interior  of  the  bronchL** 

I  have  not  had  an  opportunity  of  studying  this  subject  in 
the  lower  animals,  but  it  merits  the  attention  of  every  intel- 
ligent practitioner.  I  have  not  the  slightest  hesitation  in 
saying,  that  though  the  collapse  may  be  more  rare  than  in 
man,  still  auscultation  in  cases  of  bronchitis  in  animals  de- 
monstrates its  not  unfrequent  occurrence.  That  this  collapse 
is  due  to  obstruction  in  bronchi,  is  proved  by  the  experiments 
of  Mendelsohn  and  Traube.  The  former  inserted  a  leaden 
shot  into  the  trachea  of  a  dog,  pushing  it  down  as  far  as 
possible  into  the  bronchus  with  a  probe.  In  another  in- 
stance he  inserted  a  ball  of  paper.  In  both  cases,  the  parts 
to  which  the  obstructed  bronchi  led  were  red  and  void  of  air. 
In  the  former  there  were  emphysematous  portions  in  the 
other  parts,  and  in  the  opposite  lung.  Traube's  experiments 
were  similar,  but  more  numerous.  The  general  result  was, 
ihat  the  artificial  obstruction  of  a  bronchus  always  produced 
expulsion  of  the  air  from  the  corresponding  part  of  the  lung, 
which  had  a  dark-red  colour,  and  presented  the  characters  of 
collapse.  Mendelsohn  also  threw  a  solution  of  gum  into  the 
air-passages  of  an  animal,  with  the  result  of  a  collapse  of 
some  portions  of  the  lung.  In  one  instance  Dr  Gairdner 
tried  the  experiment  upon  a  rabbit  with  a  similar  result; 
but  the  diflBculty  of  limiting  the  fluid  to  particular  parts  of 
the  lung  makes  these  experiments  less  valuable.* 

The  pulmonary  collapse  is  curable,  though  amongst  the 
immediate  causes  of  death  from  bronchitis.  It  may  persist 
on  portions  of  lung,  and  be  associated  with  extensive  pul- 
monary emphysema.     Horsemen  will  easily  understand  from 

*  Dr  Gairdner,  loc.  cit 


iiic  ctiiij  »uii;it,  vt'iifseciion  1 
com  mend  tliis  in  the  dog,  bii 
A  mustard  poultice  must  be 
at  regular  intervals.  Liquo 
soda  and  potash,  are  amon^ 
cou^h  is  very  troublesome,  a 
given.  Antimony  is  most  us 
squills.  •  In  the  horse,  half-o 
form,  occasionally,  in  cold  v 
the  dog  if  the  cough  is  troul 
as  follows : — 

li  Antim.  pot  tart. 
Pulv.  opii 
Pot.  nitr. 
Sacchari  albi  pulv.    . 

Mix.  Divide  into  twelve  po 
the  tongue  thrice  daily. 

Steaming  the  nose,  as  recc 
useful.  Clysters  are  valuable, 
nefflected.     Should  the  oa-sp  m 
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Pneumonia — Infijuimation  of  the  Substance 
OF  THE  Lungs. 
?HIS  disease  is  frequent  in  certain  climates  in  all  our  iome«- 
ic  animals.  Its  causes  are  similar  to  those  already  referred 
0  under  the  heads  *  Laryngitis,'  *  Pulmonary  Congestion/  and 
Bronchitis.*  Contrasted  with  the  latter  disease,  it  will  pro- 
•ably  be  found  that  pneumonia  occurs  more  frequently  in 
aung  and  vigorous  animals,  than  bronchitis,  especially  of  a 
elapsing  form. 

2P 


and  tlu'io  U  an  anxicuis  cxinf: 
Imrse,  wi*  tin<l  a  cljar.K'ti  ii>ti(; 
oli.Ntiiiati'ly,  \vitli  its  limhs  mit 
tnnU'il.  Tliis  is  to  l)iin'4  into 
rcs]»iration.  Tin*  lucatliini:- io 
it  is  ofti'H  as  much  as  ot)  or  H) 
Tlie  pulst*  list's  to  (iO  or  70, 
back  is  ii;^i(l,  bowils  costive,  ii 
dry  and  tight. 

Auscultation  cnaldcs  us  to  n 
or  both  hin;;:>  may  be  aticct( 
in  Ham  mat  ion  is  cluuily  towards 
\uu<r  ahnic  is  ati'cctcjl,  it  may  be 
substance.  Tliero  is  uMially  st> 
over  all  the  free  portitni  of  luni 
than  usual.  The  allected  part 
ribs  are  fixed,  and  no  respin 
J  luive  seen  easts  of  jjueumonia 
in  its  centre,  and  free  l^oth  at  il 
Jn  such  causes  several  large  antl 
the  passage  of  air  through  th« 
and  the  huidest  rlionchus  is  tl 
human  ])hysicians  have  called  li 

The  expired  air  in  pncunioi 

Iti'iitifliitur    l)firnii>p<    inoVP    nnd 
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mities,  and  the  body  may  be  bedewed  in  patches  with  perspi- 
ration. The  animal  occasionally  attempts  to  cough,  and  may 
discharge  a  little  reddish-colonred  mucus. 

The  consolidation  of  lung  may  extend,  and  this  is  deter- 
mined by  auscultation  and  percussion.  There  are  also  the 
yisible  signs  of  dyspnoea,  which  may  be  very  severe,  and  lead 
to  the  horse  standing,  as  before  stated,  with  outstretched 
limbs,  dilated  nostrils,  and  protruding  head. 

Pneumonia  terminates  in  resolution,  abscess,  gangrene, 
and  death.  When  it  terminates  in  resolution,  the  animal 
is  usually  convalescent  during  the  second  week.  Death 
occurs  in  unfavourable  cases  about  the  twelfth  or  fourteenth 
day. 

Post-mortem  appearances. — In  animals  that  have  died  of 
pneumonia,  the  affected  lung  is  consolidated.  It  is  the  seat 
of  an  extensive  interstitial  exudation  of  lymph,  which  solidi- 
fies, and,  from  its  dark  red  or  brown  colour,  gives  to  the 
lung  a  solid  appearance  of  liver;  hence  the  lung,  in  pneu- 
monia^ is  termed  hepatized.  This  hepatization  is  usually 
circumscribed,  and  there  is  a  transition  from  the  harder  por- 
tions to  the  unaltered  tissue.  In  the  ox  species,  from  the 
abundance  of  interlobular  tissue,  the  hepatized  lung  has 
yellow  streaks,  which  cross  each  other,  and  produce  a  singu- 
lar mosaic-like  appearance.  This  is  sometimes  regarded, 
but  wrongly,  as  a  characteristic  of  the  contagious  pleuro- 
pneumonia. Pneumonia  sometimes  depends,  and  especially 
in  cattle,  on  irritant  matters  passing  down  the  windpipe. 
If  medicine  administered  contains  soUd  and  insoluble  matters, 
these  are  found  adherent  to  the  lining  of  the  bronchial  tubes, 
and  there  are  the  lesions  of  bronchitis,  consolidation  and 
abscess  in  the  most  dependent  parts  of  the  lung.  Very 
active  absorption  occurs  from  the  respiratory  mucous  meni- 
facane,  and  when  saline  solutions  are  passed  accidentally  into 
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the  windpipe,  they  may  be  taken  up  Into  the  syetem  vmkm 
very  conL^iitratetL 

Trent ment. — Venesection;  a  mild  dose  of  aloes  tii  tlir 
liorse,  a  valine  purge  to  the  ox,  and  a  dose  of  castor  oil  to 
the  dog.  Injections  of  wanii  water  aliould  be  used  e^ery 
two  or  three  hoursv  The  limbs  must  be  liand* rubbed  ^bA 
bandaged.  At  one  time,  auinials  with  lutlaminaiioii  of  th« 
lungs  were  shut  up  in  very  warm  stablea  Some  prtcti- 
tioners  t'ullow  Mr  Coleniau'fi  pku  of  exposure  in  tht;  o(h!D 
air,  and  allowing  pure  air  to  breathe  is  ccrtoiuly  a  gr»t 
desidtratum ;  tliere  h  no  advaiitjigt*,  hownnir.  \\\  c*xpii^ng 
an  aniunil  to  an  intensG  coUL  Coiiiiter4rn£aut\  mnd  rsptei^ 
i\\\y  the  mustard-poultice  applied  early,  are  very  QJUilal 
A  very  [aonijit  blister,  which  b  used  madi  by  Damsli  vulr* 
riuai'ijins  fur  the.He  diseases,  consiiits  of 

Crofcou  oil   *        ,         ,        *         ,         1  pArt. 

Sulphuric  eth^  ,        *        .        .10  p&rta 
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seen  abscesses  in  the  lungs  of  horses  and  cattle.  The  lung 
around  the  seat  of  the  suppuration  usually  becomes  clear 
and  healthy.  A  bronchial  tube  may  communicate  with  the 
cavity  of  an  abscess  that  has  burst,  and  the  fetid  contents  of 
which  are  thrown  up  in  coughing.  There  is  a  very  charac- 
teristic cavernous  r&le  over  the  seat  of  the  abscess.  The 
animal  thus  affected  does  not  thrive,  lingers  on  with  a  small, 
frequent  pulse,  capricious  appetite,  fetid  breath,  and  may  die 
firom  hectic. 

Treatment — Fresh  air,  moderate  exercise,  mineral  and 
vegetable  tonics,  stimulants,  linseed  cake,  whether  to  horse 
or  ox,  cod-liver  oil  to  smaller  animals,  and,  in  severe  cases, 
the  application  of  one  or  two  active  blisters  to  the  sides. 

Pleurisy — Infla^imation  of  the  Pleura. 

This  very  common  disease  is,  in  the  horse,  often  mistaken 
for  influenza.  It  is  very  prevalent  in  exposed  countries,  and 
wherever  rheimiatic  disorders  are  frequently  observed.  Its 
causes  are  very  similar  to  those  mentioned  for  other  acute 
affections  of  the  respiratory  organs,  but  it  is  especially 
noticed,  at  different  periods,  to  prevail  in  an  enzootic  or 
epizootic  form,  attacking  animals  of  all  ages  and  under  all 
circumstances.  Pleurisy  is  noticed  when  injuries  are  inflicted 
on  the  chest.  Mr  John  Field  says  he  has  seen  it,  after  clip- 
ping, as  the  result  of  exposure  to  cold.  Duvieusart  saw  300 
cases  of  pleurisy  in  a  flock  of  sheep,  shorn  in  February,  30 
of  which  died.  It  occurs  chiefly  in  horses  of  spare  but  vigor- 
ous habit,  and  may  affect  one  or  both  sides  of  the  chest 
It  is  most  frequently  seen  implicating  both  pleural  sacs  in 
the  horse. 

Symptoms. — Feverish  symptoms  usher  in  the  disorder, 
but  they  are  at  first  slight.  There  is  a  firm,  wiry  pulse,  from 
45  to  60  per  minute.     Eespiration  abdominal;   inspiration 
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^li')ii  and  iii'u  iiiipft'il;    expiration  prolonf»eA      The  aniuial 
-r.iiiiN  v.iih  .-imiuu  and  outstretched  head.     Waldinger has 
!i<»ti< '  d  lluit.  if  tlu  }>Uurisy  Ls  on  one  side,  the  animal  extends 
tilt'  loi  -liiii^  (»n  iliat  side.     On  pressing  over  the  intercostal 
iini>Lk^,  tnr  aiiiiiial  evinces  pain,  and  gnints;  there  is  a 
twitrhini;    ut"   tiit    muscles,   cough,    sneezing,   and  peculiar 
iiulaMl-ui)  ;']  I'laiance  of  the  tianks.      On  percussion,  the 
iln  >t  >«)Uii(U  ( Kai  and  resonant,  but  on  applying  the  ear  to 
rhc  >iiu\   a   dl>iimt   friction   sound  is  heard.      When  any 
.Miuni  is  LtiiiM d,  the  friction  sound  may  diminish,  and  on 
]»tri  u>-inn,  diilnr--  is  observed  at  the  dependent  parts  of  the 
( lu  -t.     Tlir  tx|ilu(l  air  is  not  so  hot  as  in  pneumonia,  the 
visil)lc  imiLini-  iii«  iiibranes  are  not  so  red,  there  is  less  Jis- 
i-liaiL:;t'  I'nmi  tin-  ii<»m-,  and  often  none  at  all;  tliere  is  more 
]»ain,  and  (!fr«n  cuniplications  in  the  fonn  of  rheumatic  fever. 
Tli'j  harking;  conuh  contrasts,  also,  with  the  rare  cough  of 
]in(  iiinMiiia.     Vlriui>y  usually  terminates  either  in  effusion 
nr  irM)!inion.     Supj Miration  is  rarely  witnessed  in  the  dome*- 
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ciilt,  or  performed  with  double  effort;  the  legs  are  extended  and  sepa- 
rated, the  auxiliary  respiratory  muscles  are  called  into  action;  the 
dilated  nostrils,  staring  eyes,  anxious  countenance,  and  laborious  heav- 
ing, strikingly  indicate  the  threatened  suffocation.  A  mucous  rattle  is 
beard  in  the  windpipe,  the  extremities  become  cold,  the  pulse  flutter- 
ing, or  scarcely  to  be  felt,  the  horse  stands  tottering,  and,  life  just 
extinct,  falls  dead. 

"Should  the  result  prove  more,  fortunate,  a  marked  but  gradual 
abatement  of  the  symptoms  in  the  most  severe  cases  is  perceived  after 
^e  fourth  day.  The  abdominal  spasm  ceases,  there  is  more  freedom 
in  respiration,  the  pleuritic  twitchings  do  not  recur,  the  grunt  is  no 
more  heard,  the  pulse  becomes  distinct,  soft,  and  less  frequent,  the 
body  regains  its  flexibility,  the  horse  moves  with  more  liberty,  the 
appetite  returns,  he  lies  down,  and,  gradually  recovering,  is  generally 
within  three  weeks  to  be  considered  well,  though  unfit  for  work.** 

Post-mortem  appearances. — When  an  animal  dies  of 
pleurisy,  fluid  is  usuaUy  found  in  considerable  quantities  in 
the  chest.  A  large  quantity  of  serum  may  be  efiiised  in  a 
day  or  two.  Dupuy  found  as  much  as  40  lbs.  in  a  case  of 
50  hours'  standing.  Usually  the  pericardium  is  involved  in 
the  inflammation,  and  the  lungs  may  be  the  seat  of  congestion 
and  even  consolidation.  M.  St.  Cyr  is  the  most  recent  ob- 
server on  the  subject  of  pleuritic  lesions,  and  he  furnishes  us 
with  much  information  on  the  subject: — 

"  PcUhologiMl  AncUomy, — The  rapidity  with  which  the  early  changes 
of  inflammation  occur  in  the  pleura,  is,  according  to  our  author, 
truly  surprising ;  in  the  course  of  a  few  hours  a  very  marked  enlarge* 
ment  of  the  vascular  network  is  observed.  With  reference  to  the  in- 
flammatory exudation  and  false  membranes  formed,  Saint-Oyr  aUudes 
to  the  different  degree  of  development  of  the  latter.  Whatever  may 
be  the  form  of  the  false  membranes,  they  are  soft,  pulpy,  easily  crushed 
amd  torn,  completely  amorphous,  finely  granular,  or  more  or  less  im- 
pregnated with  different  elements,  such  as  cells,  nuclei,  &c.,  which  can 
only  be  discovered  by  the  microscope.  They  adhere  feebly  to  the  pleura, 
and  may  accumulate  with  prodigious  rapidity,  so  as  to  cover  in  three 
or  four  days  almost  the  whole  pleural  surface  on  one  or  both  sides. 
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.ir.'  IVi;iM«',  juitiy.  rxtrcmely  iiTOgiilnr,  soaked  in  seniin,  "wMch I* 
(.1  1  -s  i']]^  1.1  or  ]:u'tesceiit.  On  romovin;:  the  false  nipinhrane. 
'i;i  !  ,  li.  ith  liM>  :i  iiui-ih  appo.ininco,  and  is  htuddotl  wiib  small 
II  .i  .  ..!ii.  .il  ].n'l..ii  :itif»iis,  wliicli  are  ven*  small  and  very  fragile.  They 
.in-  l:i'.  I  \y  va-rular,  and  attain  considerable  development  within  tliw 
r!ay>  liPiii  \\'.v  i..ii:iii(  iii.vnirnt  of  the  disease.  Sometimes  the  siibsoroiis 
.•*-lhi1ar  ti^-'iu'  i<  tln^  ><  at  < if  exudation. 

*'S..)i!.  liiiii  ^  alx.nt  tin'  Kixth,  and  generally  later,  abont  theei^'hthor 
iii?>'ii  (I.  y.  iln  laUr  iiK  iiibiane  Ix^gins  to  l>e  vascular,  and  the  foimation 
oi"  l)ln..,i\  ('.<-!>  -ni  <  on  rapidly.  At  this  time  the  adherence  between 
till'  uh  nil. lull.  -  and  tlio  ]»leura  becomes  ver}"  finn;  the  false  meiubmne^ 
'.re  more  iiin-,  n  >.>\-Ani,  and  less  easy  to  tear.  From  the  blofxl-vt*?els 
«>i"  tli<'  l.ittoi*  th.ic  is  a  lurther  exndation,  and  the  result  is  their deveiop- 
ni.'nt  into  ^iia'Jtii.l  iaviis.  Such  are  the  chancres  which  may  be  fol- 
I  .wrd  (K>>(ly  ill  i1h>  r.nn>e  often  or  twelve  days  fi"ora  the  commence- 
ni.nt  vi  u  \^r\vn\u-  I'.Wiirk.  Ulterior  than;,a'S  are  not  observed  so  clowly 
V.  i»li  rcl.itii.ii  to  ila-  timo  re<juired  for  their  occurrence. 

'Fmiii  tin'  tenth  t«»  the  fimit<?enth  day,  another  stajre  in  themeru- 
'n<u|>li-»(>  «'t'  tlio  fall-  niiuibranes  commences.  The  oi^'tuiaition 
l'.H.,nii-^  c<'nij»l(  ird.  and  the  ])le»iriticiKUient  may  for  some  days  rcniaio 
w  irli.>uMMi:<  li  i!:;  II;.-.-  in  its  condition.  An  inflammatory  relapse  uiav 
1.  a<l  i.>  tiiiilii'i-  ( :ri-i"n>,  tiuron.s  deposits,  and  even  to  the  formation  iif 
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consideration  from  the  practitioner,  and  must  be  studied  in  its  chemical 
and  physical  composition  as  well  as  in  the  quantities  in  which  it 
occurs. 

"  1.  Chemical  Composition, — As  a  direct  product  of  the  pleuritic 
exudation,  it  consists  of  the  same  elements  as  the  blood — viz.,  fibrin, 
albumen,  salts,  extractive  matter,  and  blood;  but  these  principles  are 
not  always  to  be  found  in  the  same  proportions,  and  some  of  them 
appear  with  peculiar  characters,  and  under  various  forms,  interesting  in 
a  pathological  point  of  view.  The  extractive  matter  and  salts  are  of 
less  interest;  water  is  in  a  proportion  varying  from  911  to  924  in  1000. 

^^Alhumtn  is  constantly  present;  it  is  detected  by  treating  the  fluid 
by  ether,  alcohol,  or  an  acid,  and  more  especially  by  nitric  acid.  In 
four  analyses,  M.  St  Cyr  and  M.  Boiteux  found  it  from  73*54 — 82*50 — 
63-33—81  parts  in  1000. 

'^The  liquid  at  this  period,  left  at  rest  in  a  glass  at  a  low  temperature, 
separates  into  clot  and  serum,  in  the  same  manner  as  the  blood. 

"The  quantity  of  fibrin  thus  obtained  has  been  found  in  four  analyses 
to  vary  from  2*16— 12*50— 600— 7.34  in  1000  parts. 

"The  fibrin,  however,  in  this  state,  is  not  chemically  pure,  but  shows, 
notwithstanding,  the  considerable  oscillations  which  may  occur  in 
various  samples. 

**  Fibrin,  which  constitutes  the  basis  of  the  pseudo-membranous 
productions,  is  found  in  variable  proportions,  and  in  two  different 
forms : — 

"  1st,  As  long  as  the  febrile  state  is  persisting  to  a  great  extent,  the 
fibrin  coagulates,  and  is  foimd  as  molecular  granulations,  amorphous 
particles,  parts  of  false  membranes,  either  resting  against  the  pleural 
surface  or  in  suspension  in  the  liquid — in  one  word,  in  a  state,  more  or 
less  advanced,  of  disaggregation,  but  not  forming  a  distinct  clot. 

"  2nd,  As  soon  as  the  inflammation  subsides,  and  passes  to  a  sub- 
acute or  chronic  state,  the  fibrin  coagulates  more  slowly,  and  is  even 
for  a  long  time  in  a  state  of  solution,  and  in  considerable  proportion  in 
the  liquid  contained  in  the  serous  cavity. 

"  2.  Physical  Aspect — At  the  beginning  of  the  inflammatory  state,  a 
plastic  lymph,  containing  a  large  proportion  of  coagulable  fibrin, 
escapes  from  the  modified  capillaries.  Part  of  it  adheres  to  the  pleura, 
another  part  gravitates  at  the  bottom  of  the  thoracic  cavity.  The 
rupture  of  some  capillaries  allows  the  blood  to  escape,  and  the  globules 
impart  to  the  fluid  a  port-wine  colour,  sometimes  almost  black.    Some- 
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tiiiirs  tin-  t'\uili.i;..ii  consists  of  almost  pure  blood,  which  separates  into 
( li.i>  :iii.l   -riuui.     Tir>  I'onii  constitutes  the  Ilifmorrhoffic  phvnM. 
TIm'  ilr.iil  ilii:>  rx'.^.U'.l  los.'s  its  colour,  the  heiivier  iwrts  fall  at  thein<fet 
(livliiiiii;.:  \i:\\\  (.r  tl.r  plruiltlc  HOC  ;   the  exudutioD,  which  continue*. 
i(t;i.:ul;iU'-  iiion-  slowly,  iwA  forms  free  and  floating  false  menibniDrt-. 
Tlh'  •.■Mi'lniioii  as^'iiin's  a  ^q-oyisli  dirty  api)eanuice,  sometimes  i-ft^iu- 
Miii'i  \>u>.     TI;is  ioim  constitutesi  what  the  author  calls  pkvri^j 'v'wh 
i,,ifr,f<,!..i.     Till-  -i;  ;.•  ];i-is  fur  some  time;  j^enerally  betwe<*u  the  Tth 
aii<l  lotii  «l;iy  ixu.l.itioii  lu'oomes  more  slow;  it  is  more  .serous  aJid  le?d 
lilMin..ii>.     Tljrii  tin'  rxudiition  increases,  but  tends  to  dear  up  by 
pR(ipit;iT;(.i:  ami  .il'.-oi  j.t  ion  of  the  constituent  particles,  and  the  liquid 
i.>  ilicji  (1.  ;ir,  -rr,.us,  liin])id,  yellowish,  slightly  p-eenish.     This  (X-ii- 
stimr.N  ilio  |)li!'ri>\  wiili  hydi-othorax,  and  lasts  for  a  more  or  less  tiuie, 
UMiil  <Iim;Ii  onM'.«->,  or  the  animal  recovers. 

"Sucli  is  ihf  typic'.il  cuui-se  of  the  aeiite  pleuristf,  but  it  may  vai}" 
.uTordiuij;  to  rinniii-tjiiiui's,  so  that  the  exudation  from  retldish  may 
( h'.n-  u]»  at  once  wiiliout  passiiji;  through  the  intermediate  or  preyi>h 
>;.it(«.  In  s,,in,-  oilar  la^cs  the  liquid  will  ever  jyersist,  more  or  lew, 
liiirk  iiiid  jii'.ul.ly. 

"From  iho  inorrrlin.:  olwoiTatious  the  author  concludes  that,  in 
ilif  r,';:;"!  iic,)iir>L'  of  ])l('urisy,  the  exudation  pisses  throu;^h  at  lesi>t 
tiiuM  .liii.  1,'iir  fninis  ('oni;'.spon«liii<j:  to  three  distinct  period^;  but  the* 
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3rd,  Towards  the  end  of  the  second  week  the  expanded  liquid 

begins  to  clear  up.    This  is  the  indication  of  the  beginning 

of  the  third  period 
4th.  The  liquid  is  almost  always  clear  after  the  25th  or  30th  day, 

and  this  is  the  epoch  of  transition  in  the  horse  from  the 

acute  to  the  chronic  state  of  pleurisy. 
*^  The  change  which  the  pulmonary  tissue  undergoes  as  a  result  of 
deaiiBj  is  specially  considered  by  M.  Sidnt-Oyr.  In  a  case  of  con- 
Tiued  pleurisy,  the  lung  is  of  dull  colour,  diminished  in  size,  collapsed, 
nd  flabby,  scarcely  crepitant  under  pressure,  specifically  heavier  than 
rater.  Under  pressure,  it  is  tough,  not  friable  like  lung  hepalized  as 
tie  result  of  inflammation.  The  cut  surface  of  such  pleuritic  lung  is  dry, 
mooth,  and  presents  the  interlobular  septa  unusually  well  marked 
f evertheless  the  lung  tissue  is  free  from  adyentitious  deposit,  and  the 
ir-celLs,  though  flattened,  are  not  destroyed;  they  admit  of  being 
xpanded,  as  in  the  healthy  condition,  by  artificial  respiration.  Only 
1  one  case,  a  dog  aflected  with  pleurisy  for  more  than  two  months,  has 
he  author  been  unable  to  re-expand  the  collapsed  lung.  The  causation 
f  this  collapsed  state  is  complex :  pressure  of  the  effused  liquid,  insuf- 
icient  expansion  of  the  chest,  deposition  of  false  xfiembranes,  and  our 
athor  even  supposes  sympathetic  contraction  of  the  visceral  muscular 
ibres." 

Treatment. — I  have  no  great  faith  in  blood-letting  in 
iases  of  pleurisy,  and  rely  more  on  purgatives,  injections, 
md  mustard  poultices,  or  more  active  blisters.  This  is  to 
ye  followed  up  by  the  administration  of  diuretics,  such  as  the 
Iraught  here  prescribed : — 

flfc  Pot.  nitr. ^8. 

Camphorae 3ij. 

Sp.  etL  nitr.        ....         ^j. 

Aquae ^xx. 

Mix.  Draught  to  be  repeated  every  six  hours. 

I  have  u.sed  digitalis  in  considerable  doses  when  the  first 
symptoms  of  hydrothorax  have  appeared,  giving  a  half-drachm 
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with  lialf  iiii  minco  of  nitre,  and  made  into  a  ball  with  soft 
<(»ap.  Oiu"  of  tlirse  l)alls  to  be  given  every  four  hours  nnril 
four  liiid  1)0011  uivon;  and  as  the  result  of  this,  there  has  been 
•A  c()i)i(ms  discluuLre  of  urine,  and  marked  relief.  A  mild 
do^r  of  iilors  ilini  proves  of  great  service.  The  animal  mast 
1)0  kopt  wnim.  and  its  limbs  hand-nibbed.  Since  the  New 
Vitciiiiary  (\»)]r^o  has  been  established,  though  I  have  had 
( iiilit  and  ton  cases  of  severe  pleurisy  under  treatment  at  a 
fini(\  T  liavo  novor  lost  one.  I  attribute  this  to  the  active 
t  vacuant  troatniLnt,  and  avoiding  the  use  of  the  fleam. 


llvDroTiionAX — Dropsy  of  the  Chest. 

In  doscri1)ing  the  dhcase  pleuris}/,  I  have  mentioned  that 
V  liusion  occurs  in  the  chest.  This  complication  is  so  im- 
portant tljat  it  merits  separate  consideration. 

l)ioj>Ny  of  tliu  chest  occasionally  occurs  from  debility, 
wlion  tl.'rro  is  a  tondoncy  to  effusion  in  the  serous  sacs  gene- 

llv,  and  also  l>oiieath  the  skin.     It  is  then  only  a  dtm  of 
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severe  form  in  consequence  of  the  foal  and  close  jdace  in 
which  the  animal  was  condemned  to  stand. 

Symptoms. — The  acute  symptoms  of  pleurisy  subside;  the 
friction  sounds  are  to  a  great  extent  lost;  the  animal  ap- 
pears lively,  and  may  manifest  appetite ;  and  thus,  on  aus- 
cultation,  there  is  a  clear  respiratory  murmur  above  a 
certain  line,  and  below  this  perfect  dulness.  As  fluid  accu- 
mulates, the  line  limiting  the  dulness  ascends,  and  the  animal 
becomes  extremely  depressed,  weak,  with  rigid  back,  tucked- 
up  flanks,  anxious  expression  of  countenance,  and  the  hair  is 
readily  pulled  out  of  mane  and  taiL  The  pulse  is  rapid  and 
small,  and,  as  the  disease  advances,  is  imperceptible  at  the 
jaw.  The  breathing  is  short  and  laboured,  and  nostrils 
dilated.  (Edematous  swellings  occur  in  the  limbs,  sheath,  and 
over  the  chest  and  belly. 

Treatment. — In  the  majority  of  cases  the  active  employ- 
ment of  purgatives  and  diuretics — the  latter  being  preferable 
— suflSces  for  the  treatment  of  hydrothorax. 

I  believe  that  a  large  majority  of  cases  treated  judiciously, 
without  the  evacuation  of  the  effused  fluid,  will  recover, 
whereas  veterinary  surgeons  have  been,  on  the  whole,  unsuc- 
cessful when  they  have  resorted  to  tapping.  Digitalis,  can- 
tharides,  spirits  of  nitric  ether,  and  nitre,  administered  in 
active  doses,  and  repeated  several  times  during  18  or  24 
hours,  will  excite  the  renal  secretion,  and  change  the  aspect 
of  a  case.  Having  thus  produced  a  free  evacuant  effect, 
sulphate  of  iron  and  alum  may  be  administered  daily  in  con- 
junction with  vegetable  bitters  or  aromatics. 

Mr  Percivall  has  said  that  the  treatment  of  hydrothorax 
is  an  affair  of  desperation.  He  adds,  however : — "  Hydro- 
thorax is  not  necessarily  incurable.  The  cases  I  have  related 
prove  this.  Under  what  circumstances  have  we  much  chance 
of  curing?    Let  us  consult  our  cases  again.     We  find  that 
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in  aU  of  tbem  the  wat^r  was  coniini.tl  to  oive,  and  tbtl  tl 
r%A^  side;  the  4uaiitity  in  the  left  ¥ra>  too  mci>midcrtii>l«  to 
lioUce.  This,  then — as  appears  in  thvory  w>  iinpenili 
coni5titates  a  favoumhk  uidifJitJOfu  We  Jiud  ag^iu^ — ' 
the  exception  of  Mayot\^  i*ast^  in  wliich  tlu-  quantity  of  vmU'r 
was  iiicoiisiderable,  and  whldi,  alter  all,  looks  like  a  relapse 
— that  two  of  them  were  tapped  in  the  second,  the  othet  m 
the  fourth  week  after  tho  attack;  none,  ttiflrrforQ,  ooaM  be 
called  old  or  chronic  casee.  Tim  fiocTtting  membmne  oodii 
in  tjeither  ease  be  said  to  have  act|tiiiTd  ftiiy  halfit  of  9ms^ 
ti<.ni  or  any  materially  altcnjd  orf^anisfni.  Age  may  haire 
some  influence,  Mr  ScwcU's  patient  wa»  five  ycara  old,  Mr 
Trapp's  eight.  Stamina,  healthine^ss  of  constitnliini,  and  fal 
other  respects,  must  have  j^eat  influence.  All  tliv*^  diciiQi- 
stances,  and  there  are  others,  ought,  I  rqieat,  to  be  takai  imia 
consideration  in  dealing  with  a  case  of  hydrnthomx,** 

Tapping  the  chest — pa/mcsntms  ikorucis — is  jl  idiopk 
i^pcration.  It  u  perfonDed  at  a  dep^denl  poiait  in  ibe  dlli 
r^r  Ml  intercostal  spaca    Tb«  anterior  margin  of  a  tili  is 
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name  of  the  disease  indicates.  In  a  number  of  the  best  veteri- 
nary  works  no  special  allusion  is  made  to  pleuro-pneumonia 
in  the  horse  and  other  animals,  with  the  exception  of  the 
epizootic  lung  disease  of  cattle.  A  very  imperfect  sketch  of 
the  malady  is  given  by  Mr  John  Field,  and  Mr  Percivall 
only  sa^  that  pneumonia  admits  of  division  into  simple  and 
complicated.  The  complicated  pneumonia  is  either  associ- 
ated with  bronchitis,  broncho-pneumonia,  or  pleurisy,  pleuro- 
pneumonia. 

Symptoms  in  the  Horse. — The  early  symptoms  of  an 
attack  of  pneumonia  or  pleurisy  are  followed  by  active  fever, 
rhonchus,  pain  on  pressing  in  the  intercostal  spaces,  with 
quick,  painful,  subdued  cough,  tendency  to  oedema  beneath 
the  chest,  in  the  sheath  and  limbs,  with  effusion  also  in  the 
pleural  cavities.  The  consolidation  of  a  considerable  portion 
of  one  or  both  lungs  is  ascertained  both  by  auscultation  and 
percussion.  As  the  disease  advances  the  respiratory  murmur 
is  absent  at  the  most  dependent  part  of  the  chest,  and  with 
the  accumulation  of  fluid  there  is  more  and  more  dulness 
from  below  upwards. 

Symptoms  in  Cattle  and  Sheep. — Sporadic  pleuro-pneu- 
monia observed  on  a  few  members  of  a  herd  of  cattle  or  flock 
of  sheep,  is  not  an  imfrequent  disease.  So  far  as  cattle  are 
concerned,  I  rely  more  on  the  history  to  prove  that  I  have 
not  to  deal  with  the  contagious  lung  disease  than  on  the 
symptoms,  though  the  latter  are  far  from  unsatisfactory. 
When  chest  affections  occur  in  home-bred  cattle  on  farms, 
and  in  counties  and  districts  where  animals  are  never  im- 
ported, and  no  chance  of  contamination  with  diseased  stock 
having  occurred,  I  find  that  they  are  easily  cured,  and  soon 
stop  without  a  fatal  issue.  I  had  some  cases  last  winter,  and 
one,  particularly,  was  seen  by  some  practical  men,  who  be- 
lieved, on  opening  the  chest,  they  had  to  deal  with  a  case  of 


I^r.EUIIO-PNEUMONIA. 


th''  c()iitiiiiIou>  pU  uro-pueuiiionia,  tliouj^h,  during  the  aniinars 
lilV'timo,  tliry  IkhI  (!((.•  larod  that  it  had  not  the  symptoms  of 
tlic  (lix  M^i'.  I  must  refer  the  reader  to  what  I  say  con- 
enniii^  the  sviiiploins  of  the  epizootic  pleuro-pneumouia, 
aiiil  iir<  J  oiily  ii<M  lieio,  that  in  any  sporadic  inflammation  of 
I  ho  ph.'ur.i  aii'l  limiis  there  is  not  tlie  same  spasmodic  action 
of  the  ih:>!'  (iv  s(\'.iu  tracheitis.  The  animal  is  seized  more 
pronnaly,  ai:-!  imt  so  insidiously  as  in  the  epizootic  afl'ection. 
A  shiviiiii-  tii.  h»-s  of  appetite,  suppression  of  milk,  are  fol- 
l')\\  I  il  I'v  .Kilt.'  >yiiiptoins,  which  usually  terminate  favourably 
iua^vik  or  tiii  (Liys.  The  sporadic  pleuro-pneumonia  is 
lint  X)  t';it;il  a  «li><'a-u  as  the  contagious  form. 

ill  shiMj)  thnv  has  l>oen  much  i)leuro-i)neumonia  on  liilly 
l.iiids  ami  in  <i;iiiip  districts  during  the  last  few  years.  This 
rlisra^r  lias  IK itliiiiL;"  in  common  with  the  epizootic  lungdLs- 
(»]il«r  (»t'  oatth',  and  is  characterized  by  the  geneml  symptoms 
of  ph.ini>y  and  pnt-iunonia. 

Th'  tiv.itnK'iU  f»f  sporadic  pleuro-pncumonia  is  the  same 
itiiri"  intlaTiimatorv  affection  of  the  loiiirs.  though 
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Causes, — The  history  of  a  plague,  as  it  spreads  from  a  centre 
of  origin,  aflfords  us  the  most  certain  data  whereby  to  judge  of 
the  influences  capable  of  inducing  the  diseasa  Such  a  his- 
tory must  include  the  special  facts  brought  out  by  the  care- 
ful study  of  the  malady  in  special  localities;  but  a  truthful 
picture  of  the  source  and  extent  of  ravages  due  to  a  deci- 
mating epizootic,  may,  for  the  purpose  of  affording  a  ready 
and  satisfactory  glance,  bring  out  in  relief  the  greater  inci- 
dents faithfully  recorded,  without  burdening  the  narrative 
with  irksome  details. 

A  malignant  form  of  inflammation  of  the  lungs,  of  an 
eminently  contagious  character,  and  peculiar  to  the  ox 
species,  has  been  recognised  as  having  existed  within  the 
memoiy  of  man  in  the  mountainous  regions  of  the  centre  of 
Europe.  There  is  every  reason  to  believe  that  the  malady 
described  by  Valentin  in  1693,*  Jacob  Scheuchzer  in  1732, 
Bucard  Mauchard  in  1745,  and  Kauch  in  1778  and  1784, 
was  the  same  pleuro-pneumonia  which  has  caused  such 
terrible  ravages  over  Europe  during  the  present  century. . 
The  cattle  of  the  Swiss  Alps,  of  Hesse,  Swabia,  and  Upper 
Silesia,  were  especially  afiected  by  the  pestilence.  The  epi- 
zootics reported  by  the  ancients  cannot  be  readily  recognised 
at  the  present  day,  from  the  meagre  descriptions  handed 
down  to  us.  Many  are  evidently  outbreaks  of  malignant 
anthrax,  affecting  man  and  beast.  There  is  no  such  doubt, 
however,  hanging  ovei*  the  histories  of  the  murrain  under 
consideration,  as  it  was  studied  in  Central  Europe  during  the 
early  part  of  the  eighteenth  century.  Wirth,  one  of  the  best 
authorities  on  cattle  plagues,  8ays,f  "  Certain  it  is  that  it 
(pleuro-pneumonia)  manifested  itself  in  the  years  1713  and 

*  Ephem,  NaJtur.  Cur,  et  Sydenham,    Op.  et  Gen.  1,  p.  276. 
+  Lehrbuch  der  Seuchen  und  Ansteckenden  KraiikheUen  der  Hauil- 
hiert.    Von  J.  C.  Wirth.    2nd  edition.    Zurich,  1846. 
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iimrtiil   Hallcr  writes  very  [nj^m 
(lisnrdcr.*     Htj  snys:   "  It.  is  a  In 
intlaniinatioii,  which  jui^scs  iiitn 
in  ahsfM'ss,  and  ends  in  ji  true  ni; 
deiful,"  he  adds,  'that  aiuoiiirst  ' 
wlio  have  writtm  on  tliis  plague, 
^renerally  and  for  so  lon;:^,  that  th 
of  the  disease  to  be  in  the  lui 
HaHer  conhl  not  help  writing  j 
maliKly,   and   lie   affords   us   in 
epizootic  which  spread  during 
generally,  perhaj)s,  as  it  has  cxt 
the  contagious  pleuro-pneunioni 
The  history  of  the  c(uitagi<ms 
inter^voven,  to  a  great  extent, 
l»neuinonia,  during  the  inid<lle  i 
of  the  two,  sj)reading  each  fron 
are  capable  of  s])on  tan  eons  devel 
for,  by  the  commotion  due  to  ^\ 
necessary  transport  of  cattle  in  t 
trade  was  always  active  from  e 
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how  felt  himself  driven  to,  as  stated  in  his  official  report  on 
murrain  in  homed  cattle ,♦  that  steppe  murrain  and  pulmo- 
nary murrain  existed,  side  by  side,  during  last  century.  Dr 
Greenhow  referred  particularly  to  Britain — I  refer  to  Europe. 
There  are  certainly  some  points  of  contrast  between  the  two 
diseases.  In  tracing  the  history  of  the  destruction  amongst 
cattle  by  plagues  from  1710  to  1800,  we  can  distinctly  indi- 
cate outbreaks  extending  from  Russia  westward.  There  have 
always  been  specific  invasions  of  the  steppe  disease,  and  it  is 
easy  to  demonstrate  that  this  malady  penetrated  to  the  south 
of  Italy,  into  France  as  far  as  Franche  Comt^,  Dauphin^,  and  to 
Paris,  and  across  Prussia,  Holland,  and  into  England.  But 
the  same  causes  which  led  to  an  active  transport  of  cattle 
from  east  to  west,  led  to  outbreaks  of  the  pleuro-pneumonia, 
which,  in  times  of  peace,  might  be  regarded  as  enzootic  in 
the  Alps  of  Central  Europe.  Herds  infested  with  contagious 
typhus,  were  doubtless  mingled  with  cattle  that  were  aflfected 
with  pleuro-pneumonia:  the  combination  of  the  two  diseases 
may  account  for  the  terrible  devastation  amongst  cattle  which 
turned  the  attention  of  many  illustrious  physicians  to  the 
study  of  epizootics,  and  which  soon  led  to  the  institution  of 
veterinary  colleges.  Is  it  not  remarkable  that  the  prevalence 
especially  of  one  malady,  the  lung  disease,  which  gave  a  great 
impetus  to  the  study  of  veterinary  science,  has  since  been,  in 
the  eyes  of  the  world,  the  cause  of  much  dissatisfaction  as  to 
the  limited  powers  of  the  veterinary  profession  in  dealing 
with  epizootic  diseases — a  veritable  opprobrivmi  scientice  ? 

The  outbreak  of  pleuro-pneumonia  in  different  countries 
beyond  the  centres  of  spontaneous  origin  above  mentioned,  is 
wholly  due  to  contagion,  and  the  contagious  nature  of  this 
virulent  malady  is  incontestibly  proved  by  an  overwhelming 

*  Report  on  Murrain  in  Horned  Caith,  &c.     1857. 
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aDiouiit  of  evidence,  whiiib  I  eanuot  adduce  at  fiiU  1 
bere,  but  whieli  muy  be  elti^^^Lfit'd  uixdi:r  tha  fuUomuig  headft: 
Firstlt/,  The  ccm^taiit  spread  i>f  tbe  diieaae  from  ooonttw 
in  wbicli  it  ragtja  to  olbers  which,  [previously  to  the  itiiportftlkNi 
iif  rliseiised  aMiEiak,  bs^ve  been  iierfeetly  free  Thb  m^j  be 
pruveil  T^ilb  ri^^ard  to  Eiigbjid,  where  it  was  carri^rd  iii  164'i 
hy  atlected  ainijiala  from  Holland.  Twelve  moothi  ifber,,  it 
s]>read  frt^m  England  to  Bcjotknd  by  sotue  cattle  *>ld  mt  AU- 
Hallow  Fair,  and  it  was  ouly  twelve  monthfs  after,  thai  oaille 
imported  as  far  north  m  Inverness  took  the  dl.settjce  tii^n^ 
Lately,  a  caw  taken  to  A n^stnilbi  from  England  waa  obM^rved 
to  h*  diseased  on  landing,  mid  th*^  evil  results  were  lioiiiW  ta 
her  owner'.'?  .stock,  who  gavti  the  alarm, and  eusored  tbe  i'ffi^ual 
check  tu  further  spread.  Ija.^ttly*  t!ie  r*?cent  ini|icin£iCinii  af 
pleuro-pntuaiooia  Into  the  United  Btatei  from  Holland  masaa 
to  have  awakened  members  of  the  agricnlhifal  pwaa  lierf%  a&d 
cominecd  thtm  of  the  fttubbom  fact  that  our  cattle  haTc  botii 
decimated  by  a  feaifiilly  contagiciUis  and  f»rol>iddy  ppev^nfil*^ 
plague.    In  a  Ictt^^r  from  America  wu  find  on  tkis  aolytc;,—     j 
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breeding;  districts  where  the  proprietors  of  extensive  dairies, 
as  in  some  parts  of  Dumfries,  &c.,  abstain  from  buying,  ex- 
cept from  their  neighbours  who  have  never  had  the  lung 
disease  amongst  their  stock,  pleuro-pneumonia  has  not  been 
seen.  There  is  a  wide  district  in  the  vicinity  of  Abington, 
and  in  the  parish  of  Crawford,  and  I  could  mention  many 
others,  which  has  not  been  visited  by  this  plague,  with  the 
exception  of  two  farms  in  which  market  cattle  have  been 
imported  and  canied  the  disease. 

Thirdly,  In  1854  appeared  a  Report  of  the  researches  on 
Pleuro-pneumonia,  by  a  scientific  commission,  instituted  by 
the  Minister  of  Agriculture  in  France.  This  very  able 
pamphlet  was  edited  by  our  esteemed  friend  Professor 
Bouley  of  Alfort.  The  members  of  the  commission  belong 
to  the  most  eminent  veterinarians  and  agriculturists  in 
France.  Magendie  was  president ;  Reynal,  secretary  ;  be- 
sides Rayer,  the  renowned  comparative  pathologist ;  Yvart, 
the  Inspector-General  of  the  Imperial  Veterinary  Schools ; 
Renault,  Inspector  of  the  Imperial  Veterinary  Schools  ;  De- 
lafond,  Director  of  Alfort  College ;  Bouley,  Lassaigne,  Bau- 
demont,  Doydre,  Mauny  de  Morny,  and  a  few  more  repre- 
senting the  public.  If  such  commissions  were  occasionally 
appointed  in  this  country  for  similar  purposes,  how  much 
light  would  they  not  throw  on  subjects  of  paramount  im- 
portance to  the  agricultural  community. 

The  conclusions  arrived  at  by  this  Commission  are  too  im- 
portant to  be  overlooked  here.  I  must  refer  the  reader  to 
the  Report  itself,  if  he  needs  to  satisfy  himself  as  to  the  care 
taken  in  conducting  the  investigations ;  but  the  foregoing 
names  sufficiently  attest  the  indisputable  nature  of  the  facts 
alluded  to. 

In  instituting  its  experiments,  the  Commission  had  inview 
to  solve  the  following  questions : — 


HfH 
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\  stiff.  Is  tho  epizootic  pleuro-pneumonia  of  cattle  suscep- 
til)lo  of  1  iim  Uaihsinitted  from  diseased  to  healthy  animals 
by  coh.'ibitatioii. 

'2(11//,  ill  the  event  of  such  contagion  existing,  would  aD 
the  animals  become  affected,  or  what  proportion  would  resist 
ilisease? 

t](Uf/,  Amongst  the  animals  attacked  by  the  disease,  how 
mnny  recover,  and  under  what  circumstances?  How  many 
suecunib  ? 

Hhb/,  Are  there  animals  of  the  ox  species  decidedly  free 
from  any  .susee})tibility  to  be  atfected  from  the  contagion  of 
j  )leuro-pneumonia  ? 

')tJiIi/,  Do  tlie  animals  which  have  been  once  affected  by  a 
mild  form  of  the  disease  enjoy  immunity  from  subsequent 
attaeks  ? 

Gthhj,  Do  the  animals  which  have  been  once  affected  by 
tlie  disease  in  its  active  form  enjoy  such  immunity? 

To  determine  these  questions,  the  Commission  submitted 
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and  6  of  the  1 1  animals  of  the  last  experiment  which  were 
regarded  as  having  escaped  free,  were  found,  on  being  de* 
stroyed,  to  bear  distinct  evidence  of  having  been  affected. 
This,  therefore,  modifies  the  foregoing  calculations,  and  the 
nambers  should  stand  thus : — 

15  enjoy  immunity,  or  32  61  per  cent. 
10  indisposed,  „  2172    „      „ 

17  animals  cured,      „  36  83    „      „ 
4  dead,  „     8*84?    „      „ 

46  10000 

Of  the  42  animals  which  were  exposed  in  the  first  experi- 
ments at  Pomeraye  and  Charentouueau,  and  which  escaped 
either  without  becoming  affected  or  recovering,  18  were  sub- 
mitted to  a  second  trial,  and  of  these  18,  4  were  subjected  to 
a  third. 

Of  the  18  animals,  5  had  in  the  first  experiment  suffered 
from  the  disease  and  had  recovered,  5  had  never  become 
affected,  and  4  had  been  indisposed.  The  4  animals  sub- 
mitted to  the  influence  of  contagion  a  third  time  had  been 
affected  on  the  occasion  of  the  first  trial.  None  of  the  18 
animals  contracted  the  disease  during  these  renewed  ex- 
posures to  the  influence  of  contagion. 

From  the  results  of  these  experiments  the  Commission  has 
drawn  the  following  conclusions: — 

Firstly,  The  epizootic  pleuro-pneumonia  is  susceptible  of 
being  transmitted  from  diseased  to  healthy  animals  by  co- 
habitation. 

Secondly,  All  the  animals  exposed  do  not  take  the  disease 
— some  suffer  slightly,  and  others  not  at  alL 

Thirdly,  Of  the  affected  animals  some  recover  and  others 
die. 


coo 
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FnitrtJiI'/    Tli(.'  miinKils,  whether  slijsjhtly  or  severely  af- 
fccKMl,  |)(i>>.'s^  an  iuiiiiuuity  from  subsequent  attacks. 

These  me  the  ireiuM-al  conclusions  which  the  Commission 
has  «Umiiii  (]  itself  Mnrliorised  to  draw  from  their  experiments. 
The  al)>(4iite  jn'oporiion  of  animals  which  become  affected  or 
os(  ape  tli(^  disease,  or  of  those  whicli  die  and  recover  as  u 
LTf'iK  ral  rul(\  (Miinot  be  deduced  from  the  fore«Toing  experi- 
iiieiits.  wliieh,  for  siieh  ii  purpose,  are  too  limits  The 
<\)Mnnisi;i()ii  simply  states  the  numbers  resulting  from  their 
expel  iiiK  ii*>.  Tn^ni  tlicse  it  transpires  that  45  of  the  animals 
became  xverc  ly  aiiectod  with  pleuro- pneumonia,  and  21  per 
rent,  took  the  disease  sliuclitly,  makinir  in  the  whole  06  {wt 
cent,  winch  were  mon*  or  less  severely  attacked.  34  per  cent. 
reniaiiied  fieo  from  any  malady.  Tlie  proportion  of  aDimak 
which  re-a '(piiiv.l  their  wonted  appearance  of  health  amouatcil 
to  S:>  ])er  cent.,  whereas  17  l>er  cent,  died 

if,  therefore,  we  are  asked,  What  is  the  cause  of  this  disease? 
we  can  reply  in  iMie  woi'd,  Contamo));  and  the  many  acces.-'ory 
nises  teTi«l  dimply  to  increase  or  to  mitijrate  the  severity  ^f 
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ptofessional  man  can  usually  detect  that  the  animal  is  re- 
coveringy  or  is  passing  through  a  mild  attack  of  the  disease. 

Fourthly,  In  proportion  as  the  animals  are  closely  packed 
in  a  confined  apartment  will  the  stock  most  readily  take  the 
disease.  In  a  lofty,  airy  byre,  the  cases  do  not  occur  so 
rapidly,  and  at  the  onset  are  milder  than  in  inferior  places- 
We  find  that  the  animals  most  recently  introduced  into  a 
byre,  and  whose  systems  are  prejudicially  aSected  by  the 
overcrowding,  &c.,  are  the  first  to  be  seized.  It  is  usually 
easy  to  distinguish  which  animal  has  introduced  the  dis- 
order, inasmuch  as  this  one  will  show  symptoms  very  soon 
after  entering  its  new  abode ;  and  it  is  not  unfrequent  that 
within  one  month,  and  often  much  earlier,  from  the  dat«  of 
purchase,  a  diseased  animal  has  either  been  carted  ofi*  dead 
or  is  convalescent;  whereas  healthy  stock,  placed  amongst 
diseased  animals,  only  manifests  signs  of  the  disorder  between 
a  month  and  six  weeks  from  the  date  of  its  first  impure 
contact 

Fifthly,  Stock  in  high  condition  sufiers  as  severely  as 
stock  in  very  low  condition.  A  healthy,  moderately-fed  ox 
is  more  likely  to  be  attacked  mildly  than  a  full-fed  bullock, 
or  a  very  lean  rich-milking  cow. 

Attention  has  been  recently  turned  to  the  state  of  our  live- 
stock markets.  It  is  well  known  that  since  the  publica- 
tion of  facts  demonstrating  that  cows  as  frequently  take  the 
disease  standing  in  the  live  market  as  in  a  polluted  byre, 
dairymen  have  adopted  various  means  to  keep  clear  of  the 
public  market  in  Edinburgh,  and  have  preferred  paying  a 
better  price  for  a  cow  at  the  station,  just  as  she  entered  the 
town,  than  allowing  her  to  approach  the  stock  which  visits 
our  market  the  second  time  in  being  transferred  diseased 
from  the  cowkeeper  s  shed  to  the  butcher  s  hand.  It  is  dis- 
graceful to  witness  the  number  of  diseased  cows  which  are 


1 -  1 

Viirii's  from  a  tnrtnii^lit  to  forty 
Some  cHMJit  may  ln'  ^ivon  to  re] 
of  iiieuUation.     Durin;^  this  \ki 
fast,  and  often  to  yield  much  mi 
that  the  animal  has  been  seized 
any  but  a  ]»rofessionnl  man  ;  th 
were  extremely  careful,  and  had 
his  stock,  lie  would  invariably  r 
the  disorder,  which  for  several  ( 
fit,  would  limit  itself  to  slijjjht 
detected  readily  on  auscultation 
noticed,  and  the  appetite  and 
Thouirh  the  amount  of  milk  mn 
first,  I  luive  hear<l  milk-maids 
tell  in  drawinix  that  the  cow  i 
comes  costive,  and  the  shiverii 
conies   more   constant  and  op 
frequent,  usually  numbering  i 
and  rising  to  upwards  of  1 00. 
rises,  and  all  the  symptoms  of 
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experiences  also  in  the  act  of  expiration.  Pressure  over  the 
intercostal  spaces,  and  pressing  on  the  spine,  induce  the  pain 
so  characteristic  of  pleurisy,  and  a  deep  moan  not  unfre- 
quently  follows  such  an  experiment.  The  eyes  are  bloodshot, 
month  clammy,  skin  dry  and  tightly  boimd  to  the  subcu- 
taneous textures,  and  the  urine  is  scanty  and  high-coloured. 

On  auscultation,  the  characteristic  dry,  sonorous  T&le  of 
ordinary  bronchitis  may  be  detected  along  the  windpipe  and 
in  the  bronchial  tubes.  A  loud  sound  of  this  description  is 
not  unfrequently  detected  at  the  anterior  part  of  either  side 
of  the  chest,  whilst  the  respiratory  murmur  is  entirely  lost 
posteriorly,  from  consolidation  of  the  lung.  A  decided 
leathery  friction  sound  is  detected  over  a  considerable  por- 
tion of  the  thoracic  surface.  As  the  disease  advances,  and 
gangrene,  with  the  production  of  cavities  in  the  lungs,  ensues, 
loud  cavernous  rales  are  heard,  which  are  more  or  less  cir- 
cumscribed, occasionally  attended  by  a  decided  metallic  noise. 
When  one  lung  alone  is  affected,  the  morbid  sounds  are  con- 
fined to  one  side,  and  on  the  healthy  side  the  respiratory 
murmur  is  uniformly  louder  all  over. 

By  carefully  auscultating  diseased  cows  from  day  to  day, 
interesting  changes  can  be  discovered  during  the  animal's 
lifetime.  Frequently  the  abnormal  sounds  indicate  progres- 
sive destruction ;  but  at  other  times  portions  of  lung  that 
have  been  totally  impervious  to  air,  become  the  seat  of  sibi- 
lant T&les,  and  gradually  a  healthy  respiratory  murmur  proves 
that,  by  absorption  of  the  materials  that  have  been  plugging 
the  lung-tissue,  resolution  is  fast  advancing.  I  have  seen 
some  very  remarkable  cases  of  this  description. 

Unfortunately,  we  often  find  a  rapid  destruction  of  lung- 
tissue,  and  speedy  dissolution.  In  other  cases,  the  general 
symptoms  of  hectic  or  consumption  attend  lingering  cases,  in 
which  the  temperature  of  the  body  becomes  low ;  the  animal 


j>uiiuLiiLiuii,  III  consLMjueiict: 
res p i  ra to  ry  s  t  ni  c  t  u  re s. 

Post-mortem  appear  an 
lesions  chiefly  consist  in 
trachea,  and  closure  of  the 
The  air-vesicles  are  comph 
very  interesting  specimen.' 
section,  in  the  shape  of  ca 
vesicles,  clustered  toorether 
ing  the  lungs  in  these  ca 
sen  ting  a  very  peculiar 
measure  due  to  the  arranc 
The  pulmonary  lobules  ar 
fectly  consolidated,  and  int 
other  by  lighter  streaks  oi 
the  interlobular  areolar  ti 
the  diseased  lobes  and  L 
from  the  more  healthy  stru 
and  putrefactive  changes, 
cerative  process  so  constai 
dead  from  living  tissues, 
found  in  different  parts  of 
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COWS  that  have  been  slaughtered  for  pleuro-pneumonia,  even 
though  the  disease  has  not  been  fiar  advanced,  it  will  be 
found  that  the  butcher  has  carefully  scraped  the  serous  mem- 
brane off  the  inner  surface  of  the  ribs,  as  it  would  be  impos- 
sible for  him  to  give  the  pleura  its  healthy,  smooth  aspect, 
from  the  firm  manner  in  which  the  abimdant  false  membranes 
adhere  to  it.  The  diseased  lungs  sometimes  attain  inordinate 
weights.     We  have  known  them  as  high  as  (iO  pounds. 

Treatment. — The  great  essential  in  attempting  to  apply 
our  knowledge  of  this  disease  to  the  mitigation  of  losses 
amongst  stockowners  is  to  study  the  means  of  prevention. 
On  this  point  we  have  been  very  deficient  in  Oreat  Britain, 
not  oidy  as  regards  the  epizootic  lung  disease,  but  other 
forms  of  cattle  murrain. 

These  imported  plagues  in  poorer  countries  than  ours,  lead 
governments  to  establish  cordons  mUitatres,  to  slaughter 
and  bury  diseased  animals,  and  to  compensate  individuals 
for  their  loss.  The  whole  country  is  under  careful  inspec- 
tion, and  persons  are  bound  to  report  the  appearance  of  a 
contagious  disease,  or  submit  to  the  infliction  of  a  severe 
penalty.  Such  measures  would  not  find  favour  here;  but 
are  we  to  fly  to  the  other  extreme,  to  continue  from  one 
year  s  end  to  the  other  without  perceptible  abatement  in  the 
mortality  amongst  our  cattle,  and  not  only  to  manifest  the 
greatest  carelessness  regarding  the  presence  of  contagious 
disorders,  but  to  favour  their  spread  by  permitting  frauds  of 
the  vilest  description  ? 

A  farmer  goes  to  the  market  and  buys  a  lot  of  lean  cattle ; 
shortly  after  purchase  pleuro-pneumonia  breaks  out,  and  as 
the  condition  of  the  animals  prevents  a  good  price  being  ob- 
tained from  the  butcher,  he  sends  the  whole  to  the  market 
again,  knowing  them  to  be  unsound,  and  either  the  lot  is 
transferred  to  another  farm,  or  sold  to  a  number  of  purchasers. 


iiig  a  lor  01  lean  caiiiu  < 
though  j)erhaps  only  in  thi 
ing  the  purchaser  and  tl 
under  the  absurd  suppositi 
but  if  any  such  individual  i 
that  he  would  not  have  s 
that  the  whole  were  in  in 
jority  must  die. 

It  is  evident  that  such  ; 
nation's  best  interests ;  bu 
made  up  by  the  sum  of 
although  at  first  sight  th( 
thinks  he  had  better  clear 
next  purchase,  be  not  a  wl 
tice  he  has  encouraged  ar 
torily  found,  in  numerous  c 
out  a  farm  stock,  and  locf 
mortality  with  the  greatest 

But  there  is  another  wa; 
animals  is  permitted  to  spi 
send  them  by  railway,  to  e 
expose  them  amongst  healt 
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oanse  keen  competition,  the  poor  animal  is  walked  into  the 
public  market,  and  stands  with  a  number  like  herself  amongst 
store  animals.  Such  a  practice  is  as  reckless  and  horrible,  as 
if  a  patient  with  small -pox  were  placed  amongst  a  lot  of  non- 
yaccinated  people  for  hours  together;  and  the  healthy  cows 
just  fresh  from  the  country  are  especially  prone  to  imbibe  a 
deadly  virus. 

I  am  conversant  with  another  evil  demanding  instant  sup- 
pression. A  cow-dealer  may  buy  a  fine  lot  of  healthy  cows 
for  the  town.  They  are  trucked,  and  somewhere  near  their 
destination  a  truck,  containing  diseased  animals,  is  attached 
to  the  train.  I  knew  an  instance  of  a  dealer,  who,  with  three 
large  trucks  full  of  fine  English  cows,  had,  on  reaching  Car- 
stairs,  to  submit  to  their  being  placed  behind  a  lot  of  three 
suffering  from  the  lung  disease.  Imagine  how  favourable 
the  breeze  and  the  proximity  of  those  animals  to  spread 
contagion  !  It  should  be  a  standing  rule  that  every  cattle- 
truck  should  be  washed  thoroughly,  and  sprinkled  with  an 
antiseptic  substance,  before  other  cattle  are  exposed  in  it. 
There  are  animal  poisons,  such  as  that  of  epizootic  aphtha, 
which  may  be  found  to  adhere  to  places,  and  spread  disease 
with  the  greatest  certainty. 

The  home  trade  in  diseased  cattle  is  sufficient  to  keep  up 
for  an  indefinite  period  of  time  pleuro-pneumonia  in  a 
country  like  our  own,  but  I  have  specially  alluded,  in  the 
Edinburgh  Veterinary  Review,  to  the  necessity  for  legisla- 
tion to  prevent  the  constant  importation  of  diseased  cattle 
from  foreign  lands.  In  the  June  number  for  the  current 
year,  I  state: — Free  trade  may  have  its  disadvantages.  The 
impetus  it  gave  twenty-five  years  ago  to  the  cattle  trade 
led  to  the  introduction  of  much  disease  on  British  soil,  and 
unless  some  influential  men  will  take  an  interest  in  this 
subject  and  exert  themselves  for  the  common  good,  we  shall 


G0,00()  per  iiiuiuiii,  it  is  e^ 
the  contamiiiatioii  of  our  1 
Istly,  By  the  wants  of  t 
length  and  breadth;  2ndl 
in  diseased  animals;  3rd 
means  to  detect  and  counte 
were  landed  from  countrie 
pestilence,  and  s}  stematia 
us,  vigorous  efforts  would  j 
enforced  for  our  own  pro 
such  an  occurrence  as  i 
country  is  wealthy  enough 
is  tolerated,  and  no  attenti 
most  pernicious  traffic. 

Free  trade  is  surely  m 
ened  inquiry  as  to  the  coi 
plagues,  and  those  that  are 
not  court  a  trade  with  that 
whicli  is  overrun  with  pie 
ready  to  slaughter  are  nee 
and  cows,  which  we  can  b 

r.T>rl        U^<-4-««      *U.,^ V.I 
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tt-efiil  study.  It  has  been  well  proved  that  epuootics,  like 
)idemics,  disappear  if  pennitted  to  do  so^  and  if  they  are 
>t  encouraged  by  forcilitating  contagion,  &c.  It  is  also 
isily  demonstrated  that  the  United  Kingdom  is  naturally 
le  most  healthy  portion  of  Europe,  and  in  which  cattle 
agues  are  only  seen  as  the  result  of  importation.  The 
jry  diseases  which  prove  so  destructive  now  visited  us  last 
sntury,  but  trade  was  not  so  active,  importations  were  few, 
id  the  disorders  disappeared. 

The  veterinary  profession  in  this  country  has  not 
therto  turned  its  attention  to  the  great  questions  which 
feet  our  national  prosperity,  and  which  are  purely  veterin- 
y  in  their  natura  We  must  do  more  than  learn  how  to 
liysic,  blister,  and  operate:  we  must  study  prevention, 
his  is  the  great  field  for  future  workers  and  for  men  of 
ience,  trained  to  the  investigation  of  laws  governing  health 
id  diseasa  Let  us  not  turn  a  deaf  ear  to  tJie  statements  of 
le  London  dealers  and  cowfeeders,  who  say  that  all  the 
Bcase  is  imported,  that  it  all  spreads  through  markets;  let 
I  not  shut  our  eyes  to  the  evident  fstct,  that  the  great 
ntres  of  disease  in  this  country  are  those  in  direct  com- 
unication  with  the  centres  of  importation,  and  where  dis- 
used cattle  are  freely  bought  and  sold.  We  are  armed  with 
lowledge,  and  we  are  armed  with  means  to  prevent  even 
ich  a  disease  as  pleuro-pneumonia.  The  requiremeVit  of 
e  age  is  enlightened  action,  but  the  curse  of  the  past  has 
^n  an  apathy  and  resignation  to  &te,  only  pardonable 
5cause  the  result  of  ignoranca 

When  a  veterinary  surgeon  is  called  upon  to  prevent 
euro-pneumonia  on  an  estate  or  farm,  he  finds  that  he  has 

deal  with  cows,  bulls,  oxen,  and  calvea  These  animals 
e  more  or  less  freely  intermixed;  'but  where  cows  are  con- 
antly  tied  up  in  a  separate  compartment,  and  a  number  of 

2B 


.^w**w..'  v/1.  X  u.i\^o,  ail  ui   vvillCJ 

Firstly,  The  whole  sto( 
tated  carefully,  and  the  so 
it  will  either  be  found,  tha 
affected,  or  those  that  ha 
field  or  high  road.  I  hi 
tracing  the  cases  to  cont 
are  forgetfiil  or  ignore  ii 
have  found  farmers  state  t 
the  disease,  because  they  i 
neighbour  had  it,  or  dise 
their  farms  constantly. 

Secondly,  Stop  all  com 
source  of  the  disease.  It 
dairies,  because  cows  die  c 
If  possible,  no  healthy  stc 
brought  amongst  the  anim 

Thirdly,  Having  discovj 
the  herd,  have  them  all  reu 
tance  from  other  cattle.     1 

allow     thPTTI     trnf^r     VOTnr    M* 
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Fifthly,  All  the  animals,  with  the  exception  of  milk  cows, 
should  be  fed  judiciously,  and  receive  in  their  food  from  two 
drachms  to  half  an  ounce  of  sulphate  of  iron  daily.  Suppose 
there  are  ten  oxen  feeding  in  stalls,  a  dozen  calves  in  the 
strawyard,  a  dozen  two-year-olds  in  a  field,  I  should  pre- 
scribe as  follows.     For  the  ten  oxen, — 

Bfc  Ferri  sidph.      .  .  .  J^v. 

Pulv.  sem.  coriand.        .  .  ^v. 

Mix.  Make  four  dozen  such  powders.  Mix  a  powder 
thoroughly  with  two  pecks  and  a  half  of  bran  and  bruised 
oats  or  other  feeding  material  This  is  sufficient  for  one  day 
for  the  ten  oxen,  giving  each  animal  the  fourth  of  a  peck  of 
the  mixture.  The  treatment  must  be  continued  till  the 
forty-eight  powders  are  used,  that  is  to  say,  forty-eight  days. 

For  the  twelve  two-year-olds,  if  not  stall-fed,  I  would  mix 
a  similar  powder  daily  in  any  food  they  woidd  take,  or  if 
being  fed  on  turnips,  would  cause  the  latter  to  be  wetted 
daily,  and  sprinkled  over  with  the  powder.  For  the  calves,  I 
should  halve  the  above  powders. 

SiiPthly,  The  milk  cows  must  be  simply  watched,  and  the  • 
attendants  on  the  animals  must  be  made  to  announce  when- 
ever the  slightest  symptoms  of  ill  health  appear  in  any  case, 
and  the  affected  one  must  be  instantly  removed. 

Concerning  dairy  stock  I  have  now  to  say,  the  iron  treat- 
ment cannot  be  adopted,  segregation  is  alone  at  our  disposal 
Fanners  and  dairymen  should  be  most  careful  with  their 
purchases,  and  it  is  usually  found  that  the  early  removal  of 
any  animal  showing  signs  of  disease  has  a  marked  effect  in 
diminishing  the  number  of  cases.  Cows  that  are  nearly  off 
their  milk  should  be  dried  and  receive  tonics  like  other 
cattle,  and  in  some  instances  it  is  desirable  to  dry  the  whole, 
feed  them  up,  and  sell  to  the  butcher.     Clearing  out  a 


sustain  aiccr  uaviiig  um  ui 
I)lish  without  recommendi: 
luted  by  diseased  animals. 

About  the  beginning  of 
to  what  shall  be  done  wi 
disease  has  appeared,  in  oi 
food.  I  never  recommei] 
half-fed  cattle  to  be  box 
curred  two  ways  in  doing 
or  at  most  two  animals,  se 
the  preventative  treatment 

The  practice  of  inoculat 
from  experience.  It  does 
harm.  The  good  is  only 
setons,  and  is  obtained  at 
of  deaths,  and  cases  of  g 
infallible  preservative,  but 
tends  to  keep  up  diseas 
attention  of  people  from 
wealthy  Glasgow  cowkeep« 
municates  disease  by  plac 
He  has  a  large  per-centag< 
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the  inoculation  of  the  vims  of  pleuro-pnenmonia,  in  order  to 
induce  a  mild  form  of  the  disease  on  healthy  animals,  and 
prevent  their  decimation  by  severe  attacks  due  to  contagion. 
Dr  Willems  met  with  much  encouragement,  and  perhaps 
more  opposition.  Didot,  Corvini,  Ercolani,  and  many  more, 
accepted  Dr  Willems'  facts  as  incontestable,  and  vrote  advo- 
cating his  method  of  checking  the  spread  of  so  destructive  a 
plague.  The  first  able  memoir  which  contested  all  that  had 
been  said  in  favour  of  inoculation  appeared  in  Turin,  and  was 
written  by  Dr  Reviglio,  a  Kedmontese  veterinary  surgeon. 
This  was  supported  by  the  views  of  many  mora  Professor 
Simonds  wrote  against  the  plan;  and  in  1854«  the  French 
Commission,  whose  Report  we  have  before  mentioned,  con- 
firmed in  part  Reviglio's  views,  though  from  the  incomplete- 
ness of  the  experiments  further  trials  were  recommended. 

Inoculation  is  performed  as  follows : — A  portion  of  diseased 
long  is  chosen,  and  a  bistouri  or  needle  made  to  pierce  it  so 
as  to  become  charged  with  the  material  consolidating  the  lung, 
and  this  is  afterwards  plunged  into  any  part,  but  more  parti- 
cularly towards  the  point  of  the  taiL  If  operated  severely  and 
higher  up,  great  exudation  occurs,  which  spreads  upwards, 
invades  the  areolar  tissue  round  the  rectum  and  other  pelvic 
oigans,  and  death  soon  puts  an  end  to  the  animal's  excruciat- 
ing suffering.  If  the  operation  be  properly  performed  with 
lymph  that  is  not  putrid,  and  the  incisions  are  not  made  too 
deep,  the  results  of  the  operation  are  limited  to  local  exuda- 
tion and  swelling,  general  symptoms  of  fever,  and  gradual 
recovery.  The  most  common  occurrence  is  sloughing  of  the 
tail;  and  in  London,  at  the  present  time,  dairies  are  to  be  seen 
in  which  all  the  cows  have  short  tail  stumps. 

Dr  WiUems  and  others  have  gone  too  far  in  attempting  to 
describe  a  particular  corpuscle  as  existing  in  the  lymph  of 
pleuro-pneumonia.    All  animal  poisons  can  be  alone  disco- 


anatomical  characters,  anc 
existed  in  this  disease. 

The  all-important  questi 
— has,  in  my  opinion,  bee 
pages  of  this  little  work,  wi 
evidence  on  the  subject     T 
sions,  Reviglio's,  Simonds', 
and  those  of  many  more,  pi 
servative  influence  is  deriv 
It  does  not  arrest  the  prog 
diminishes  to  some  extent,  1 
number  of  cases,  and  parti 
This  effect  has  been  ascrib 
pendently  of  any  specific  inf 
of  introducing  setons  in  th 
favourably  of  the  latter  procei 
the  inoculation  of  cattle.     I; 
considerable  faith  in  this  op 
certain,  and  its  modus  opera 
the  keeper  of  dairy  stock  tc 
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appeared  shortly  after  we  imported  it  Meat  was  less 
congomed,  the  popuktion  was  not  so  great,  the  cattle  trade 
^ot  so  brisk,  and  importation  from  foreign  countries  very 
^loalL  Observers  last  century  noticed  that  "  this  disease, 
Uke  most  infectious  diseases  affecting  mankind,  and  imported 
6om  distant  countries,  grows  milder  the  longer  it  stays  with 
aa"*  Why  shall  we  not  learn  from  what  our  forefathers 
recommended?  Dr  Layard  said  in  1757,  "The  means  to 
prevent  this  dreadful  calamity  are  twofold:  first,  to  pre- 
irent  the  admission  of  this  disease  into  these  kingdoms; 
secondly,  when  unfortunately  the  contagious  distemper  is 
>nce  received,  to  prevent  the  spreading  and  check  the  pro- 
gress of  it" 

Government  should  adopt  means  whereby  information 
inay  be  had,  at  all  times,  of  the  extent  and  exact  whereabouts 
if  the  disease.  A  full  and  satisfactory  inquiry  should  be 
instituted  into  the  trade  in  cattle  with  foreign  countries,  or 
within  the  United  Kingdom.  The  foul  trade  in  diseased 
neat  should  be  suppressed,  the  sale  of  diseased  live  cattle 
in  public  markets  prohibited,  and  sound  knowledge  diffused, 
B^herever  the  disease  exists,  as  to  the  best  methods  of  check- 
ing it  All  this  implies  no  coercion.  Fleuro-pneumonia 
md  every  other  imported  disease  may  be  permanently 
sanished  from  this  country,  and  the  day  must  come  in  which 
mch  a  glorious  result  will  be  attaioed,  but  not  so  long  as  we 
mbmit  to  eating  diseased  meat,  and  to  an  unchecked  traffic, 
liome  and  foreign,  in  infected  cattle. 

When  you  have  clearly  established  the  nature  of  a  cause 
)f  any  disease,  its  influence  can  be  counteracted  by  intelli- 
gently-directed measures.      The    period  of   incubation  of 

♦  The  CiympUte  Cow  Doctor.  By  Joshua  Rowlin.  Third  Edition. 
1804. 


A  country  invaded  like 
pneumonia,  should  enforc 
on  those  knowingly  sellinj 
stock  or  that  of  others.     1 
be  under  most  rigid  inspc 
such  as  in  our  own  countr 
able.    Stocks  should  be  m 
purchases  kept  apart ;  and 
Australia,  have  to  be  prote 
in  lots  as  small  as  possible 
an  animal  might  be  observ 
be  very  careful — that  animi 
lot  in  which  this  may  be  n 
amined,  and  separated  into 
each  other  for  a  space  of  at 
on  which  animals  have  beer 
month,  is  a  ridiculous  and 
understand,  has  been  largely 

In  this  country,  in  many  i 
for  some  time  nast.  thft  His* 
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roads  through  which  diseased  cattle  are  likely  to  be  driven.  If, 
nnfbrtimately,  the  disease  does  appear,  kill  the  first  affected, 
separate  the  animals  as  effectually  as  possible,  and  support 
lU  those  in  health  by  liberal  diet  and  ferruginous  tonics.  It 
depends  entirely  on  the  intelligence  with  which  these  injunc- 
tions are  carried  out  whether  they  are  successful  or  not. 

Chbonic  Diseases  of  the  Eespiratoey  Organs. — 
Chronic  Cough. 
What  is  a  chronic  cough  ?  is  a  question  of  some  importance 
to  horsemen,  and  one  which  is  not  very  easily  answered. 
When  a  man  coughs  beyond  the  limited  period  usually 
assigned  to  a  common  cold,  he  is  in  fear  that  it  has  "  settled 
on  his  chest,"  and,  perhaps,  that  he  may  be  consumptive,  or 
attacked  with  the  chronic  bronchitis  so  common  on  our  east 
coasts  and  so  deadly  amongst  old  people.  But  the  horse  is 
not  subject  to  consumption,  and  the  instances  of  bond  fide 
chronic  bronchitis  are  rare.  There  are  several  kinds  of 
chronic  coughs  in  horse&  One  is  called  a  hollow  cough,  due 
to  lung  derangement,  and  another  is  characteristic  of  broken 
wind ;  a  third  is  a  short  cough  whilst  feeding  on  diy  oats  or 
after  drinking  cold  water.  This  is  often  the  roarer's  cough, 
due  to  derangement  of  the  nerves  of  the  throat  The  chronic 
cough  is  not  usually  characterised  by  any  special  feature 
which  will  enable  an  experienced  man  to  say  that  it  is  chronic. 
I  do  not,  of  course,  allude  to  the  cough  of  a  broken-winded 
horse,  but  to  a  short  sharp  bark  which  may  be  heard  occa- 
sionally in  the  stable,  always  when  the  horse  is  first  brought 
out  into  the  cold  air,  and  usually  when  any  diy  and  solid  object 
is  swallowed.  The  only  sure  test  of  the  existence  of  such  a 
cough  is  time,  and  it  is  of  considerable  moment  that  pur- 
chasers of  horses  should  know  this,  as  they  are  very  frequently 
offered  horses  with  colds,  throats  blistered,  "a  little  out  of 


instances,  the  cough  does  n 
endless  dispute,  where  all 
should  have  been  avoided  1( 

Were  I  to  attempt  a  defi 
not  say  more  than  that  a  coi 
elapsed  during  which  a  ch 
vague  enough ;  but  there  a 
of  slight  irritation  of  the  lai 
a  time,  cured,  or  which  disa 
good  management,  into  rol 
ance  of  the  cough  is  an  indi 
permanent  cause  of  unsound 
means  have  been  adopted  to 
and  a  newly-bought  horse 
three  months,  it  is  not  expec 
issue  ;  and  if  the  conditions 
animal  should  be  returned. 

The  treatment  of  a  newly-b 
ment  should  be  carefully  co: 
animal  cannot  be  worked.  6 
and  this  is  not  desirable  si 
An  airy  stable  or  spacious 
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I  wish  to  denounce  the  administration  of  ''constitution 
ills"  and  "cough  balls."  An  animal  that  has  a  cough  should 
ot  be  tormented  with  balls  day  after  day,  and  we  advise 
eople  to  give  nothing  as  to  the  nature  of  which  they  are 
lOt  quite  certain,  or  which  is  not  prescribed  by  a  competent 
)er8on.    A  dose  of  physic  has  frequently  a  most  desirable 
effect,  and  two  or  three  days  after  its  operation  has  ceased,  if 
the  animal  is  costive,  a  milder  dose  may  be  given,  but  that  is 
all  the  animal  needs.     Again,  it  is  not  desirable  to  mix  large 
quantities  of  nitre  with  every  feed.     Nitre  has  a  very  debili- 
tating effect  if  given  repeatedly.     There  are  some  astringent 
electuaries,  &c.,  which  a  veterinary  surgeon  may  prescribe, 
but  our  advice  to  the  purchaser  of  a  young  horse  with  a 
cough,  is  to  quack  as  little  as  possible,  use  the  animal  very 
gently,  and  attend  carefully  to  diet,  free  ventilation,  and 
moderate  exercisa     With  horses  coughing,  it  is  a  very  whole- 
some rule  not  to  do  any  mischief  with  drugs,  as  any  ordinary 
cough  has  a  tendency  to  cease,  and  will  frequently  be  cured 
by  nature's  spontaneous  efforts. 

Blistering  the  throat  is  very  constantly  adopted  by  horse- 
dealers,  and  should  they  have  an  animal  with  a  chronic 
cough,  the  raw  blister  is  an  admirable  disguise,  as  it  indicates 
the  treatment  the  animal  is  undergoing  for  "a  cold.''  A 
mustard  poultice  applied  over  the  throat  is  of  great  service 
in  acute  cases,  but  active  blistering,  which  may,  perhaps, 
blemish  a  horse  for  life,  should  be  carefully  avoided. 

I  can  say  with  regard  to  a  chronic  cough  what  holds  good 
with  many  forms  of  unsoundness,  that  a  well-made  animal  is 
not  very  subject  to  permanent  diseasa  A  horse  with  a  neat 
head — well  put  on,  a  good  neck,  deep  chest,  well  out  behind 
the  elbows,  well  ribbed  home,  and  with  a  short  back,  is  likely 
to  be  sound  in  wind,  as  in  most  instances  he  will  be  sound 
in  limb^  in  accordance  with  the  laws  of  symmetry. 


unsoundness.     The  defon 
in  the  nose,  pharynx,  lar}' 

Cases  of  Roaring  due 
recently  driven  home  fror 
on  alighting,  remonstrate 
roarer  I  think  I  ever  hea: 
only  now  six  years  old, 
smashed  his  nasal  bones^  \ 
I  have  witnessed  other  ca 
attended  with  a  similar  r< 

IL  Tumours  frequently 
only  pass  through  the  opj 
extremely  loud.  The  tu: 
under  two  heads:  1st,  Tl 
The  osseoua 

With  regard  to  the  soft 
multiple,  and  either  occu] 
joining  sinuses.  They  oc 
and  their  presence  is  at 
current  of  air  through  oi 
Breathing  may  be  totally 
by  this  time  deformity  ol 
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Boaring,  due  to  such  an  obstruction,  can  be  ^ured  by 
lemoval  of  the  polypus,  which  must  be  eiSfected  by  cutting, 
ligature,  or  torsion. 


Fig.  144.— Nasal  Polypus. 


Of  the  three  operations,  torsion,  or  laceration  of  the  poly- 
pus, is  most  practicable.  It  is  attended  with  very  consider- 
able haemorrhage  and  injury  to  the  turbinated  bones  and 
schneiderian  membrane,  but  it  is  safe  and  effectual 

The  osseous  tumours  of  the  nose  are  not  common,  but 


suilVr  intuloraMy  from  difhcul 
found  tlijit  tlie  violent  roaring  wa 
the  near  nostril ;  and  as  the  anii: 
— and  woll-bR'd,  he  .suggested  i. 
tained.  The  horse  was  sent  iii  t( 
Infirmary,  and  I  then  learned  tha 
declared  that  death  must  necessi 
uiKjration. 

I  had  the  horse  cast,  the  false 
passed  uj),  and  the  tumour  cut  thr 
with  the  saw  enabled  me  to  remo 
aid  of  bone  forceps,  the  mass,  al 
was  effectually  removed-  I  fixed 
rate  the  wound,  which  I  carefully 
animal  was  discharged  cured. 

III.  A  singular  case  of  roaring  i 
month  of  September,  184-2,  a  fillj 
to  Professor  Hering,  in  consequei 
had  been  observed  since  the  anin 
The  breathing  was  laboured  and  i 
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I  from  the  guttural  pouches,  Hering  noticed  that  there 
air  passed  through  the  right  nasal  chamber.  A  flex- 
be  passed  freely  into  the  pharynx  through  the  left 
but  not  through  the  right ;  and  an  obstruction  was 
sed,  but  of  what  nature,  there  was  not  sufficient  evi- 
bo  indicate.  The  animal  was  slaughtered,  at  the  request 
owner  ;  and  the  posterior  opening  of  the  right  nasal 
er  was  foimd  closed  by  a  fold  of  mucous  membrane, 
striven  to  shew  this  in  the  accompanying  sketch,  which 
3  in  Stuttgart  from  the  dried  head,  in  1 854. 


Fig.  145 
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ill  position,  ancl  cboke  the  anii 
tumours,  growinu;  from  the  epi 
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during  life  to  liave  been  bad  rof 
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and  below  the  atlas;  also,  from 
phatic  glands  on  the  inner  side 
of  the  guttural  pouches  by  thicl 
effect 

V.  When  the  larynx  and  pha 
a  symptom.  We  cannot  satisfa 
affected  with  sore  throat,  and  mu 
to  have  passed  off  A  permaneu 
membrane  may  result,  and  in  i 
branes  are  tlirown  out,  become 
septa  in  the  passage,  so  as  to  int 
respiration.  Cline,  the  celebratec 
in  the  first  quarter  of  the  presen 
order  in  a  horse  which  constitute 
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'ect  examination  of  the  air  passages,  and  especially  by  ans^ 

Itation. 

The  treatment  of  roaring  is  either  palliative  or  curative. 

bad  roarer  may  be  rendered  nsefui  by  being  made  to  wear 


Tig.  148. 

refully  adapted  pads  over  the  false  nostrils,  or  by  having 

tube  inserted  in  the  trachea.      The  latter  is  an  opera- 

n  chiefly  performed  in  acute  cases  when  suffocation  is 

reatened. 

Various  cures  for  roarers  have  been  from  time  to  time  sug- 

gted.    It  is  evident  that  nasal  tumours,  depressions  of  bone, 

odations,  &c.,  must  be  very  differently  treated.    When- 


roaring,  suggest  to  practii 
come  the  troublesome  sym 

Bro 
This  is  a  form  of  dysp 
horse,  due  to  organic  lesic 
usually  observed  as  a  chroi 
ing  with  the  animaFs  useAi 
worst  forms  of  unsoundness 
much  discussion,  and  mai 
would  be  well  to  have  a 
cases  in  different  countries, 
accurate  information  than  v 
Causes. — Broken  wind  is 
with  a  defective  form  and 
that  the  Arabian,  Persian, 
horses  are   quite  free   fron 
ascribed  to  the  good  managi 
tional  vigour  of  these  anima 
the  cultivation  of  artificial  j 
the  development  of  broken 
veterinariaTi    nsaprfa  fV»Qf  i« 
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on  the  use  of  hay  and  dry  forage,  inasmuch  as  the  malady 
never  developes  itself  in  horses  chiefly  fed  on  the  straws  of 
cereals  and  barley.  Green  food  does  not  produce  broken 
wind. 

We  are  inclined  to  think  that  broken  wind  depends  more 
on  the  feeding  of  horses  than  on  any  other  cause.  In  some 
countries,  the  hay  is  bad,  rushy,  coarse,  and  often  musty. 
A  large  quantity  of  such  food,  with  a  very  moderate  supply 
of  corn,  tends  to  produce  a  pod-belly,  and  interferes  with 
the  organs  of  respiration.  In  this  coimtry,  it  is  more  the 
cart-horses  and  bad-bred  coach-horses  that  suflfer  from  the 
disease,  and  frequently  from  their  injudicious  management  as 
rega-rds  feeding. 

Professor  Coleman  attributes  broken  wind  to  the  fact  that 
horses  are  compelled  to  perform  exertion  on  a  full  stomach, 
and  that  one  of  the  most  common  causes  is  riding  or  driving 
a  horse  hard  which  has  previously  drunk  a  large  quantity  of 
water.  The  experience  of  coaching  days  is  brought  to  bear 
by  Professor  Coleman,  who  mentions  in  his  lectures  that 
post  or  coach  horses  never  become  broken-winded  when  used 
on  the  road,  and  no  animals  with  this  disorder  were  seen  in 
the  coaches,  except  such  as  were  bought  aflfected  with  it. 
He  attributed  this  to  the  manner  in  which  they  were  fed, 
each  horse  having  probably  20  lbs.  of  oats  daily,  but  not  more 
than  5  lb.  of  hay,  and  no  water  before  work.  They  were 
driven  fast  and  long,  but  were  not  subject  to  broken  wind  on 
such  treatment.  Coleman  went  on  to  say  that  farmers'  and 
millers'  horses  are  most  disposed  to  this  disease,  because 
they  feed  them  largely  with  hay  and  chafl^  and  mealy  food, 
which  blows  them  out  enormously,  and  then  they  are  worked 
without  discretion.  'Nimrod*  confirms  Coleman's  state- 
ment. He  says  that,  in  the  stables  of  the  fast  coaches, 
horses  were  only  allowed  half  rations  of  hay  (28  lbs.)  each  for 
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as  any  that  travel  on  the 
had  not  a  broken -winded  '. 
he  stinted  them  in  their  hj 
that  state."     Percivall  said 
wind  is  a  much  less  frequ 
merly.     I  can  avouch  that 
horses ;  its  occurrence  is  n( 
roaring,  and  it  seems  to  be  1 
bred  horses.  .  .  .  For  the  n 
horses;  rarely  do  we  see  it  i 
never  met  with  a  case  pri 
believes  that  mai-es  are  mor 

We  have  seen  a  case  of  I 
and  the  subject  of  it  was  a 
narrow  and  leggy,  in  which 
denly  and  became  very  sevei 

Syrnptoms, — In  the  earlii 
to  thrive  as  well  as  he  s 
cough.  The  broken-winded 
paroxysms,  and  very  trouble 
the  disorder;  it  becomes  ] 
malady  developes  itself     In 
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On  looking  at  the  flanks  of  a  broken-winded  horse,  it  is 
found  that  at  every  expiration  the  solid  waJls  of  the  chest 
drop,  and  then  the  abdominal  muscles  succeed  in  action,  so 
that. there  is  a  double  movement  to  effect  the  expulsion  of  air 
from  the  lungs.  Mr  Percivall  proposes  to  call  this  jerking 
respiration.  In  bad  cases  of  broken  wind,  if  the  anus  is 
watched,  a  singular  protrusion  and  recession  may  be  noticed 
as  the  animal  breathes,  and  synchronous  with  the  respiration. 
The  double  action  of  the  expiratory  muscles  is  best  seen  in 
the  broken-winded  horse  after  exertion,  but  even  when  not 
exerted,  the  breathing  is  frequent  and  laboured. 

Auscultation  has  been  resorted  to  for  the  diagnosis  of 
broken  wind,  and  Mr  Percivall  quotes Delafond,  who  says: — 
"  The  pathognomonic  signs  of  pulmonary  emphysema" — a 
condition  of  lung  often  witnessed  in  broken  wind — "are — Ist 
The  interrupted  respiration;  weak  respiratory  murmur ;  loud 
resonance  of  the  thoracic  parietes;  rubbing  sound;  sibilous 
and  crepitant  rales.  2dly,  The  simultaneous  existence  of  all 
these  symptoms  in  many  parts  of  the  lung  indicates  general 
vesicular  dilatation  and  interlobular  emphysema.  3rdly, 
Weak  respiratory  murmur  during  expiration,  rubbing  sound 
during  inspiration,  abnormal  resonance  of  both  sides  of  the 
chest,  are  more  especially  the  signs  of  simple  vesicular 
dilatation  confined  to  the  anterior  lobes,  or  of  dilata- 
tion throughout  the  pulmonary  tissua  4thly,  The  dry 
crepitous  and  dry  sibilous  rales,  deeply  interrupted  respira- 
tion, very  loud  resonance,  and  extreme  dyspnoea  during  exer- 
cise, are  the  special  indications  of  interlobular  emphysema, 
othly,  and  lastly.  The  presence  of  dry  crepitous  rfi.le  and  lotid 
resonance,  located  in  one  or  more  parts  of  the  lungs,  announce 
local  vesicular  dilatation  in  those  placea" 

The  digestive  organs  are  functionally  disturbed  in  broken 
wind,  and  the  flatulence  which  so  often  constitutes  a  promi- 
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hypertrophy  of  the  heart  and  tumour  pressing  on  the  lungs 
(Ercolani),  lesions  of  the  diaphragm  (Girard),  and  in  some 
cases  to  some  hidden  lesions  of  the  nerves,  manifested  only 
by  the  symptoms  of  broken  wind 

In  stating  our  opinion  on  the  nature  of  broken  wind,  we 
unhesitatingly  affirm  that  it  is  at  first  a  purely  nervous  dis- 
order, dependent  on  the  condition  of  the  digestive  organs, 
and  in  which  the  pneumogastric  nerve  is  especially  involved. 
As  the  result  of  a  cause  which  thus  operates  through  the 
nervous  system,  dyspnoea  ensues,  and  organic  lesions  soon 
follow,  and  most  frequently  in  the  shape  of  pulmonary  em- 
physema. We  do  not  attribute  the  early  symptoms  of 
Ijroken  wind  to  the  latter  lesion,  and  consider  the  structural 
changes  as  mere  effects  of  the  disease  rather  than  the  disease 
itself.  If  pulmonary  emphysema  constituted  broken  wind, 
how  could  we  explain  the  remarkable  influence  exerted  by 
arsenic  in  the  treatment  of  this  disease,  of  the  sudden  dis- 
appearance of  all  symptoms  when  shot  or  tallow  has  been 
introduced  within  a  horse's  stomach  by  a  fraudulent  coper,  or 
the  very  remarkable  improvement  on  a  judicious  system  of 
diet.  The  latter  might  palliate  in  the  case  of  emphysema, 
but  the  first  has  an  effect  which  we  consider  to  be  induced 
chiefly  through  the  nervous  system. 

The  symptoms  of  broken  wind  may  be  very  greatly  relieved 
by  feeding  on  the  principle  already  noticed,  and  by  adminis- 
tering daily  arsenic  in  three-grain  doses,  vrith  a  drachm  of 
carbonate  of  potash,  and  a  quarter  of  an  ounce  of  bruised 
coriander  seeds.  The  latter  is  chiefly  used  as  a  palatable 
encipient.  Powders  thus  made  up  may  be  given  in  food, 
and  the  operation  of  the  medicine  must  be  watched,  so  as  to 
check  its  administration  when  the  appetite  is  disturbed,  or 
the  eyes  appear  red  and  inflamed. 


with. 

Thick  wind  is  a  permar 
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Paeasitic  Affections 

The  most  accurate  infor 
us  by  Bracy  Clark,  and  I  c 
cribe  his  remarks  from  his 

"  The  eggs  of  this  species  1 1 
shy  under  their  attacks,  which  r 
enough  to  see  the  actual  operai 
adds  to  the  difficulty.  The  she< 
and  to  defend  themselves  get  in 
lie  down  along  the  dusty  ruts,  h« 
which  makes  it  difficult  for  the  1 
finds  them  standing  up,  with  th< 
and  the  nose  turned  between  th( 
contact  with  the  ground  This  i 
of  the  fly  exceedingly  difficult ;  i 
they  congregate  together,  formir 
which,  except  to  the  exterior  on 
noses  of  the  greater  part  of  the 
nearly  close  to  the  ground ;  in 
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the  mode  of  defence  it  takes  to  avoid  it,  there  is  little  doubt  that  the 
egg  is  deposited  on  the  margin  of  the  nostril  The  moment  the  flj 
touches  this  part  of  the  sheep,  they  shake  their  heads,  and  strike  the 
ground  violently  with  their  fore-feet,  at  the  same  time  running  away, 
and  holding  their  noses  close  to  the  ground,  and  looking  about  them 
on  every  side  to  see  if  the  fly  pursues,  and  as  they  go  along  they  often 
smell  also  to  the  grass,  and  look  anxiously  into  it,  lest  one  should  be 
lying  in  wait  for  them  ;  if  they  observe  one,  they  gallop  back  again,  or 
take  some  other  direction.  As  they  cannot,  like  the  horses,  take 
refuge  in  the  water,  they  have  recourse  to  a  rut,  dry  dusty  road,  or 
gnivcl-pit,  as  a  defence,  as  we  have  before  remarked. 

*^  Observations  on  these  flies  are  best  made  in  dry  weather,  and  dur- 
ing the  heat  of  the  day,  when  by  driving  the  sheep  from  the  retreats, 
the  attack  of  the  fly  and  the  emotions  of  the  sheep  are  easily  observed. 

^'  I  imagine  the  nostril  becomes  highly  inflamed  and  sore,  from  their 
repeated  attacks,  and  the  consequent  rubbing  of  the  nose  against  the 
ground,  which,  together  with  certain  instinctive  apprehensions  of  these 
flies,  occasion  their  touch  to  be  so  much  dreaded. 

*^  From  the  difficult  and  precarious  modes  these  (Estri  pursue  in 
depositing  their  eggs,  they  cannot  succeed  in  depositing  but  a  few  in 
each  sheep ;  whereas,  if,  on  the  contrary,  they  actually  entered  those 
cavities  of  the  face  to  efiect  it,  they  must  deposit  them  all,  and  in  one 
subject,  the  improbabihty  of  which  in  respect  to  the  other  species  is 
already  stated. 

"  0/  the  Larva. — From  one  to  seven  or  eight  are  generally  found  in 
the  cavities  of  the  face,  what  are  called  by  anatomists  of  the  human, 
the  maxillary  and  frontal  sinuses,  but  which  in  quadrupeds  are  cavities 
of  considerable  extent  and  magnitude,  and  the  thin  flexible  bones 
which  constitute  them  are  covered  with  a  dense  white  membrane,  upon 
the  secretions  of  which  they  feed,  and  these  membranes  are  found  more 
or  less  inflamed  by  their  presence. 

**  Vallisneri  has  remarked,  that  Alexander  Trallien,  a  famous  Greek 
physician  of  the  sixth  centuiy,  relates  the  following  anecdote,  which 
has  an  imdoubted  reference  to  these  larvae,  that  'Democrites,  an 
Athenian,  being  subject  to  fits  of  epilepsy,  determined  to  consult  the 
oracle  at  Delphos  for  a  remedy,  and  received  for  answer, 

'  Quos  madidiB  cerebri  latebris  procreare  capella 
Dicitur  humores,  vermem  de  vertice  longum.* 
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"  All  «>1(1  man  of  eiglity  years  explained  to  him  the  fact  of  the  exis- 
tcnci'  of  such  worms,  and  pointed  out  the  means  of  obtaining  them  by 
a  sack  tictl  ab<;ut  tlio  nose  of  the  sheep,  into  which  they  were  received 
on  falling  from  tli'>  sinuses,  and  this  way  also  was  employed  byVal- 
li.^ni'ri  an<l  Koannnn-. 

"  Wlun  young,  iho>o  larviu  are  perfectly  white  and  transparent,  ex- 
cept tlie  two  horny  platrs,  which  are  black.  As  they  increase  in  size, 
thi'  u])por  si(h'  Ix'oomos  marked  with  two  transverse  brown  lines  on 
eadi  segment,  tho  anU^rior  one  shorter  and  narrow  than  the  posterior: 
and  s(jiii('  spots  are  also  seen  on  the  sides.  The  body  consists  of  eleven 
segments. 

'*  1  ]»r.>('urod,  al)out  the  middle  of  June,  some  full-grown  larvae  of  the 
(K.  Ovis  fr(»m  the  in>ide  of  the  cavities  of  the  bone  which  supports  the 
horns  (^f  the  sheep.  They  are  nearly  as  large  as  those  of  the  Q2.  Eqni, 
of  a  delicate  white  coheir,  flat  on  the  underside,  and  convex  on  the 
u})]ier  :  having  no  s])in«'s  at  the  divisions  of  the  segments  a&  the  Gastri- 
cola-,  hut  are  ])rovided  with  tentacula  at  the  small  end.  The  other  end 
is  irinicatcd,  with  a  prominent  ring  or  margin,  which  serves  the  same 
purpoN,',  in  an  inf(  rior  degree,  as  the  lips  of  the  (E.  Equi  and  hiemor- 
rhoidalis,  by  ticea^ionally  closing  over,and  cleaning  the  homy  plutefrom 
the  mucus  and  pus  <»f  the  membranes,  with  which  it  is  subject  to  be 
snu  arcd  an«l  prevented  from  performing  its  ofSce.     When  this  margin 
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any  particular  seasoD,  for  quite  jouug  and  full-grown  larvsd  may  be 
found  in  the  sinuses  at  the  same  time. 

"  When  full-grown,  they  fall  through  the  nostrils,  and  change  to  the 
pupa  state,  lying  on  the  earth,  or  adhering  by  the  side  to  a  blade  of 
grass. 

**  The  fly  bursts  the  shell  of  the  pupa  in  about  two  months,  and  the 
veins  of  the  wing." 


Parasitic  Disease  of  the  Lungs  in  Calves  and  Sheep. 

This  malady  is  known  by  many  names,  such  as  bronchitis, 
hoose,  &c.  It  is  very  prevalent  in  some  counties  of  England, 
usually  confined  to  low  and  damp  lands,  and  afiecting  young 
animals  immediately  after  they  begin  to  eat  grass.  In  Scot- 
land we  have  generally  seen  the  disorder  in  English  calves. 
It  prevails  extensively  over  the  continent  of  Europe.  The 
Germans  call  it  lungenwurmseuche  and  lungenvmrmhusten, 
or  in  Latin,  Phthisis  pulmonalis  verminalis. 

Symptoms. — ^The  early  signs  are  fits  of  coughing,  followed 
by  very  manifest  dyspnoea,  gaping  and  rubbing  the  nose  and 
chin  on  the  ground.  The  animals  get  weak,  often  retain 
their  appetite,  but  are  very  anoemic,  thin,  and  with  peculiarly 
blanched  mucous  membranes.  The  disease  is  chronic  in  its 
nature,  and  death  is  due  to  exhaustion,  and  is  sometimes 
preceded  by  a  dropsical  state  of  the  body. 

It  is  rare  to  see  the  disease  in  an  old  animal,  and  when- 
ever such  a  case  occurs,  it  is  in  an  animal  reduced  much  by 
previous  illness.  It  has  been  seen  in  cows  as  old  as  six  and 
ten  years.  In  Jamaica  cattle  of  all  ages  are  aflTected,  and 
in  Switzerland  the  disease  is  common  in  pigs. 

In  fowls  the  malady  is  known  by  the  name  of  gapes,  and 
Dr  Wiesenthai,  Professor  of  Anatomy  at  Baltimore,  U.S., 
writing  in  1797,  says: — "  There  is  a  disease  prevalent  among 
the  gallinaceous  poultry  in  this  country  called  the  gapes, 
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wliicli  (iLstroj^-?  ciVlit-tenths  of  our  fowls  in  many  parts,  and 
takes  ]>liu:o  in  tlie  irreatest  degree  among  young  turkeys  and 
cliickens  Ined  111)011  established  farms.  Chicks  and  poults, 
in  a  few  days  after  tliey  are  hatched,  are  found  frequently  to 
open  tlieir  mouths  wide  and  gasp  for  breath,  at  the  same 
time  sneezincr,  and  attempting  to  swallow.  At  first  the 
atreclloii  is  sliiilit,  but  gradually  becomes  more  and  rfiore  op- 
l»re.ssive,  and  ultimately  destroys.  Very  few  recover;  they 
lanouisli,  orow  dis])irited,  droop,  and  die.  It  is  generally 
Icnown  tliat  tliese  symi)toms  are  occasioned  by  worms  in  the 
traeliia.  I  liave  seen  the  whole  windpipe  completely  filled 
with  tliese  worms,  and  have  been  astonished  at  the  fowls 
beino-  eapable  of  resiiiration  under  such  circumstances." 

What  I)r  Wiesenthal  wrote  last  century  applies  well  to 
gapes  as  prevailing  in  different  parts  of  this  country  at  the 
l)ve>ent  time.  Pheasants  and  partridges  are  also  liable  to 
the  disease.     Dr  Spencer  Cobbold  says: — 

*' Tiiis  ])ara^itt^  lias  Ixcii  found  and  recorded  as  occurring  in  the 
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We  find,  on  examining  the  lungs  of  sheep  at  the  slaughter- 
house, that  almost  all  in  the  first  year  of  their  lives  have 
indications  of  deposit  in  the  lungs — at  one  time  supposed  to 
be  tubercular,  but  which  we  now  know  is  due  to  parasitic 
productions. 

Strongyli  are  not  easily  killed.  Ercolani  has  found  them 
living  thirty  days  after  exposure  to  air.  They  were  dried 
up,  but  on  being  moistened  with  water,  moved  and  gave 
other  signs  of  life. 

Treatment. — The  same  principles  must  guide  us  in  treat- 
ing this  disease  in  animals,  and  Dr  Spencer  Cobbold  has 
stated  the  methods  to  be  adopted  in  the  gapes  of  birds  as 
follows : — 

"  First,  When  the  wonn  has  taken  up  its  abode  in  the  trachea  of 
fowls  and  other  domesticated  birds,  the  simplest  plan  consists,  as  Dr 
Wiesenthal  long  ago  pointed  out,  in  stripping  a  feather  from  the  tube 
to  near  the  narrow  end  of  the  shaft,  leaving  only  a  few  uninjured  webs 
at  the  tip.  The  bird  being  secured,  the  webbed  extremity  of  the 
feather  is  introduced  into  the  windpipe.  It  is  then  twisted  round  a 
few  times  and  withdrawn,  when  it  will  usually  happen  that  several  of 
the  worms  are  found  attached.  In  some  instances  this  plan  entirely 
succeeds.  But  it  is  not  altogether  satisfactory,  as  it  occasionally  fails 
to  dislodge  all  the  occupants. 

"  Secondly,  The  above  method  is  rendered  more  efifectual  when  the 
feather  is  previously  steeped  in  some  medicated  solution  which  will 
destroy  the  worms.  Mr  Bartlett,  superintendent  of  the  Zoological 
Societ/s  Gardens,  employs  for  this  purpose  salt,  or  a  weak  infusion  of 
tobacco ;  and  he  informs  me  that  the  simple  application  of  turpentine 
to  the  throat  externally  is  sufficient  to  kill  the  worms.  To  this  plan, 
however,  there  is  the  objection  that,  unless  much  care  be  taken,  the 
bird  itself  may  be  injuriously  afifected  by  the  drugs  employed. 

"  Thirdly,  The  mode  of  treatment  recommended  by  Mr  Montagu 
appears  worthy  of  mention,  as  it  proved  successful  in  his  hands,  although 
the  infested  birds  were  old  partridges.  One  of  his  birds  had  died  from 
suffocation;  but  he  tells  us  that '  change  of  food  and  change  of  place, 
together  with  the  infusion  of  rue  and  garlic  instead  of  plain  water  to 
drink,  and  chiefly  hempseed,  independent  of  the  green  vegetables  which 
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the  ;rniss-plot  of  the  menagerie  afforded,  recovered  the  othen  in  a  very 
short  tiiiR'.' 

*'  l'\)ui  tlil\ ,  The  plan  I  have  here  adopted,  by  way  of  experiment,  of 
c)])i'Tiinf,'  the  trachea  and  ri'inoving  the  worms  at  once.  This  method  is 
oy'u\o\\{\\  only  nfcos-sarv  when  the  disease  has  advanced  so  far  that  im- 
nio<liato  suilocation  ln'comcs  inevitable;  or  it  may  be  resorted  to  when 
otlui*  luotlioils  liavo  faik'd.  In  the  most  far-gone  cases,  instant  relief 
will  f(»llow  this  opinition,  since  the  trachea  may  with  certainty  be 
cliMiV"!  (►f  all  (^bslructions. 

**  L:i>^tly,  The  most  ( ssential  thing  to  be  observed,  in  view  of  putting 
a  chock  \ii>on  the  future  prevalence  of  the  disease,  is  the  total  destruction 
of  fJu-  j>ii,'aslft.<  nff,r  fhi  ir  removal — a  precaution,  however,  which  can- 
not l»c  atloptcd  if  IMr  Montagu's  mode  of  treatment  is  followed.  If  the 
worms  lie  merely  killed  and  thrown  away  (say,  upon  the  ground),  it  is 
scarcely  likely  that  the  mature  egga  will  have  sustained  any  injury. 
I)ecnniposition  havin^r  set  in,  the  young  embryos  will  sooner  or  later 
o>cap('  from  their  >hclls,  mij^'rate  in  the  soil  or  elsewhere,  and  ultimatelr 
find  their  way  into  the  air-passages  of  certain  birds  in  the  same  maimer 
as  their  i)arents  ilid  bcfc»re  them." 

So  far  as  calves  and  sheep  are  concerned,  we  find  that  they 
should  1k'  supported  with  tonics,  and  be  made  to  inhale  the 
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